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AMERICAN 
STATISTICAL    ASSOCIATION, 

NEW  SERIES,  No.  105.  MARCH,  1914. 

THE  SEVENTY-FIFTH  ANNIVERSARY  CELEBRA- 
TION OF  THE  AMERICAN  STATISTICAL  ASSOCIA- 
TION. 


The  annual  meeting  of  the  American  Statistical  Associa- 
tion, held  in  Boston,  February  13  and  14,  1914,  took  the  form 
of  a  special  celebration  of  the  seventy-fifth  anniversary  of 
the  organization  of  the  Association  in  this  city  in  1839.  The 
Association  was  founded  by  serious-minded  men  for  a  serious 
purpose,  and  this  celebration  was  so  planned  and  carried  out 
as  to  fittingly  exemplify  the  ideals  of  the  founders  and  the 
well-established  traditions  of  the  Association. 

Three  sessions  were  devoted  to  the  discussion  of  the  prog- 
ress of  statistical  science  and  statistical  achievement  during 
the  period  covered  by  the  existence  of  the  Association,  and  of 
the  present  status  of  such  work,  particularly  in  the  United 
States.  It  would  be  impossible  to  adequately  present  in  a 
brief  summary  the  substance  of  this  discussion  or  even  the 
conclusions  of  the  authors  of  the  several  papers.  Some  of 
these  papers  appear  in  this  number  of  the  Quarterly  Publi- 
cations and  the  rest  will  be  printed  in  subsequent  numbers 
or  in  the  Memorial  Volume*  which  is  to  be  prepared  in  com- 
memoration of  this  event  in  the  history  of  the  Association. 

It  was  a  source  of  gratification  to  the  members  of  the  Associ- 
ation to  learn  that  the  Association  is  not  only  almost  as  old 
as  the  science  of  statistics,  but  that  it  has  had  no  little  part  in 
shaping  and  promoting  the  wonderful  development  of  statis- 
tical work  during  that  past  three  quarters  of  a  century. 

The  meetings  were  not  devoted  exclusively  to  business  and 
serious  discussion.  Considerable  opportunity  was  afforded 
for  social  intercourse  among  the  members  and  guests  at  the 
headquarters,  in  the  Hotel  Copley-Plaza,  and  the  final  session 
took  the  form  of  a  banquet  at  the  Algonquin  Club,  which  was 

«8m  QBsrterly  Pablications  of  tbe  Ameriotn  StAtutical  AsBociation,  Vol.  XIII,  p,  559. 
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attended  by  a  larger  number  of  ladies  than  had  been  present  at 
the  other  sessions. 

The  extent  of  the  interest  aroused  by  this  meeting  is  mani- 
fested in  the  unusually  large  attendance  of  members.  There 
were  over  one  hundred  present,  many  of  them  coming  from  a 
considerable  distance.  In  addition  to  members  the  following 
official  representatives  of  other  associations  and  institutions 
of  learning  were  in  attendance : 

F.  H.  Giddings,  American  Sociological  Society;  Columbia 
University. 

F.  S.  Baldwin,  Boston  University. 

A.  W.  Whitney,  University  of  California. 

F.  H.  Hankins,  Clark  University  and  College. 

Frank  Sanborn,  University  of  the  State  of  New  York. 

W.  F.  Willcox,  Cornell  University;  Royal  Statistical  Soci- 
ety of  England. 

D.  R.  Dewey,  Massachusetts  Institute  of  Technology ;  Ameri- 
can Economic  Association. 

H.  Lefavour,  Simmons  College. 
Irving  Fisher,  Yale  University. 

W.  M.  Steuart,  United  States  Department  of  Commerce. 
J.  M.  Motley,  Brown  University. 
R.  S.  McCrea,  University  of  Pennsylvania. 
F.  A.  Woods,  American  Association  for  the  Advancement 
of  Science. 

C.  H.  Verrill,  United  States  Department  of  Labor. 
Herbert  B.  Dow,  American  Actuarial  Society. 

E.  S.  Macphail,  Canadian  Census  Office. 
Ernest  H.  Godfrey,  Canadian  Census  Office. 
Edmund  E.  Day,  Harvard  University. 

M.  L.  de  Pulligny  and  M.  H.  Bunle,  Statistical  Society  of 
Paris. 

Selskar  M.  Gunn,  American  Public  Health  Association. 

P.  L.  Hoffman,  American  Academy  of  Political  and  Social 
Science ;  Deutsche  Statistische  Gesellschaft. 

Worthington  C.  Ford,  American  Historical  Society. 

Henry  C.  Metcalf,  Tufts  CoUege. 

Special  greetings  were  received  from  the  following : 

The  Manchester  Statistical  Society  (founded  in  1833), 
through  its  president,  Theodore  Gregory. 
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The  Boyal  Statistical  Society,  which  had  delegated  Pro- 
fessor Willcox,  one  of  the  fellows,  to  represent  it. 

The  Statistical  Society  of  Paris,  through  its  secretary,  M. 
Borriol,  and  which  was  happily  represented  by  M.  Pulligny 
and  M.  Bunle. 

The  Deutsche  Statistische  GeseUschaft,  through  its  secre- 
tary. Dr.  Wiirzburger.  Being  unable  to  send  a  special  dele- 
gate it  fitly  chose  Mr.  F.  L.  Hoffman  to  represent  it. 

The  Central  Statistical  Commission  of  Austria,  through  its 
president.  Dr.  Robert  Meyer,  who  appointed  Professor  Schum- 
peter  of  Vienna,  who  is  now  in  this  country,  to  represent  it. 
Unfortunately  Professor  Schumpeter  was  on  his  way  to  the 
Pacific  Coast,  but  sent  flattering  messages. 

Luigi  Bodio,  Eome,  Italy. 

Julius  de  Vargha,  former  Director  of  the  Central  Statistical 
Office  of  Hungary  and  now  Secretary  of  State. 

Professor  Julius  Mandello,  also  of  Hungary,  an  honorary 
member. 

Professor  C.  A.  Verijn  Stuart,  President  of  the  Central 
Statistical  Commission  of  the  Netherlands,  on  behalf  of  the 
Dutch  Society  for  Economics  and  Statistics. 

Verein  fiir  Geographie  und  Statistik,  Frankfort  am  Main, 
Professor  Dr.  Deckert,  president. 

Professor  D.  Landsberg,  President  Verband  Deutscher 
Stadtestatistiker. 

The  Board  of  Directors  of  the  Association  elected  the  follow- 
ing honorary'  members  at  a  special  meeting  held  on  February 
14: 

Australia. 

George  Handley  Knibbs,  C.  M.  G.,  F.  R.  A.  S.,  F.  S.  S., 
Commonwealth  Statistician  for  Australia. 

Austria. 
Dr.  Robert  Meyer,  Privy  Councillor;  former  Minister  of 
Finance ;  President  of  the  Imperial  and  Royal  Central  Statis- 
tical Commission. 

Belgium. 
Professor  Bmile  Waxweiler,  Director  of  the  Solvay  Sociolog- 
ical Institute,  Brussels ;  Professor  of  Statistics,  Economics  and 
Sociology  at  the  University  of  Brussels ;  Member  of  the  Royal 
Academy  of  Brussels. 
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Canada. 
Dr.  Archibald  Blue,  Chief  OflBcer  of  the  Census  and  Statis- 
tics Office. 

Denmark. 
Professor  Harald  Ludvig,  Westergaard,  Professor  of  Politi- 
cal Economy  and  Statistics  at  the  University  of  Copenhagen; 
author  of  important  books  on  the  theory  of  statistics  and  on 
the  principles  of  mortality  and  morbidity  statistics. 

ENOIiAND. 

Sir  J.  Athelstane  Baines,  C.  S.  I.,  past  President  of  the  Royal 
Statistical  Society;  former  Census  Commissioner  under  the 
Gtovemment  of  India. 

Major  P.  J.  Craigie,  C.  B.,  past  President  of  the  Royal 
Statistical  Society ;  former  Secretary-General  of  the  Interna- 
tional Statistical  Institute;  former  Director  of  Statistical 
Intelligence  in  the  Board  of  Agriculture. 

Arthur  Newsholme,  M.  D.,  C.  B.,  Medical  Officer  of  the  Local 
Government  Board. 

France. 

Jacques  Bertillon,  M.  D.,  former  Chief  of  the  Statistical 
Department  of  the  City  of  Paris;  Member  of  the  Superior 
Council  of  Statistics ;  past  President  of  the  Statistical  Institute 
of  Paris. 

M.  Yves  Guyot,  Member  of  the  Superior  Council  of  Statis- 
tics ;  past  President  of  the  Statistical  Society  of  Paris ;  Ex-min- 
ister of  Public  Works. 

M.  Lucien  March,  Director  of  the  Statistique  OenSrale  de  la 
France;  Member  of  the  Superior  Council  of  Statistics;  past 
President  of  the  Statistical  Society  of  Paris. 

Germany. 

Dr.  GteoTg  von  Mayr,  Ex-under  Secretary  of  State  for  Alsace- 
Lorraine;  former  Director  of  the  Royal  Statistical  Bureau 
of  Bavaria ;  Honorary  Member  of  the  International  Statistical 
Institute ;  Professor  of  Statistics,  Finance  and  Political  Econ- 
omy at  the  University  of  Munich ;  President  of  the  Deutsche 
Statistische  Oesellschaft. 

Dr.  Wilhelm  Lexis,  Professor  of  Economics  and  Statistics 
at  the  University  of  Gottingen ;  former  Vice-President  of  the 
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International  Statistical  Institute;  Oeheimer  Oberregierang- 
srai. 
Dr.  E.  Delbriiek,  President  of  the  Imperial  Statistical  Office. 

HUNOABT. 

Dr.  Julius  de  Vargha,  Secretary  of  State ;  former  Director 
of  the  Central  Statistical  Office  of  Hungary ;  Member  of  the 
Hungarian  Academy  of  Sciences. 

Italy. 

Carlo  Francesco  Ferraris,  Professor  of  Adminstrative 
Science  and  Law  at  the  Boyal  University  of  Padua ;  Member 
of  the  Superior  Council  of  Statistics  for  Italy ;  Ex-minister  of 
Public  Works;  Member  of  the  Italian  Parliment. 

Rudolph  Benini,  Professor  of  Statistics  in  the  University  of 
Home;  Member  of  the  Superior  Council  of  Statistics. 

Japan. 
Dr.  Naosaburo  Hanabusa,  Director  of  the  Qeneral  Statistical 
Bureau  of  Japan ;  Vice-President  of  the  Statistical  Society  of 
Tokyo. 

Netherlands. 
C.  A.  Verijn  Stuart,  Professor  of  Political  Economy  and 
Statistics  at  the  University;  President  of  the  Central  Statis- 
tical Commission  of  the  Netherlands ;  Secretary-General  of  the 
International  Statistical  Institute;  former  Director  of  the 
Central  Statistical  Bureau. 

Norway. 
Andere  Nicolai  Kiaer,  former  Director  of  the  Central  Statis- 
tical Bureau  of  Norway;  Associate  of  the  Statistical  Society 
of  Paris. 

Russia. 
Dr.  P.  J.  Georgievsky,  President  of  the  Central  Statistical 
Commission ;  Privy  Councillor. 

Sweden. 
Dr.  Gustav  Sundbarg,  Professor  of  Statistics  at  the  Univer- 
sity of  Upsala;  Editor  of  the  International  Statistical  Sum- 
maries. 

SwrrZERIiAND. 

Dr.  Louis  Guillaume,  Director  of  the  Federal  Statistical 
Bureau;  former  Secretary  of  the  International  Prison  Con- 
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PROCEEDINGS  OF  THE  SEVENTY-FIFTH  ANNUAL 
MEETING  OF  THE  AMERICAN  STATISTICAL  ASSO- 
CIATION, BOSTON,  MASS.,  FEBRUARY  13-14,  1914. 


The  seventy-fifth  annual  meeting  of  the  American  Statis- 
tical Association  was  held  in  Boston,  Mass.,  February  13-14, 
1914.  The  following  program  was  carried  out  with  some 
slight  changes : 

Program. 

First  Session,  Fridayt  February  13,  at  8  p.  m. 

1.  President's  Address,  John  Keren. 

2.  The  Development  and   Progress  in  Statistics  during  Seventy-five 

Years,  S.  N.  D.  North. 

3.  Brief  Greetings  by  Invited  Guests. 

Second  Session,  Saturday,  February  14,  at  10  a,  m. 

1.  Cooperation  between  Academic  and  Official  Statistics,  Walter  F. 

WiUcox. 

2.  The  Service  of  Statistics: 

a.  To  Economics,  David  Kinley. 

b.  To  Sociology,  F.  H.  Giddings. 

c.  To  History,  C.  H.  HuU. 

d.  To  Biology,  Baymond  Pearl. 

Third  Session,  Saturday,  February  14,  at  gJO  p.  m. 

1.  Economic  and  Social  Progress  of  the  United  States  during  Seventy- 

five  Years,  Frederick  L.  Hoffman. 

2.  The  Present  Status  of  Statistical  Work  and  How  it  Needs  to  be 

Developed  in  the  Service: 

a.  Of  the  Federal  Government,  W.  S.  Bossiter. 

b.  Of  States,  Adna  F.  Weber. 

c.  Of  the  Municipalities,  F.  Spencer  Baldwin. 

d.  Of  Private  Societies  and  Organizations,  W.  S.  Gifford. 

3.  Annual  Business  meeting. 

Saturday  at  7,00  p.  m.,  Banquet  at  the  Algonquin  Club,  tl7  Common- 
wealth Avenue. 

Minutes. 

The  meeting  was  called  to  order  at  4.30  p.  m.,  by  President 
John  Koren. 

The  reports  of  officers  were  then  called  for. 
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Secretary's  Report. 
Mr.  President  and  Members  of  the  Association: 

I  have  the  following  to  report  in  regard  to  the  condition  of 
the  Association : 

Membership  December  28,  1912,  date  of  last 

annual  meeting 634 

New  members  added 93 

Deaths  during  the  year 9 

Resignations    31 

Dropped  1 

Total  deductions 41 

Present  membership 686 

Net  gain 52 

Beside  members  we  have : 

Subscribers  (mostly  libraries) 187 

Domestic  Exchanges 37 

Foreign  Exchanges 115 

Total  mailing  list 1,025 

The  following  members  have  died  during  the  year :  John  S. 
Billings,  Henry  T.  BufBngton,  Robert  C.  Chapin,  George  G. 
Crocker,  S.  W.  Dike,  Henry  W.  Hoole,  James  MacAlister,  H. 
J.  Messenger,  and  J.  B.  Sewall. 

Four  regular  numbers  of  the  Quarterly  Publications  have 
been  issued  during  the  year,  containing  an  aggregate  of  329 
pages,  or  an  average  of  82  pages  per  number.  In  addition  to 
these.  No.  4,  which  has  been  out  of  print  and  for  which  there 
has  been  a  constant  demand,  was  reprinted.  This  added  about 
$150  to  the  cost  of  printing  for  the  year,  but  this  expenditure 
has  already  been  justified  by  the  increased  sales  of  early  vol- 
umes and  complete  sets. 

Four  quarterly  meetings  have  been  held  during  the  year, 
as  follows :  At  the  Yale  Club,  New  York  City,  April  17,  1913 ; 
at  the  Ebbitt  House,  Washington,  D.  C,  April  18,  1913 ;  at 
the  Yale  Club,  New  York  City,  December  4,  1913 ;  and  at  the 
Hotel  Westminster,  Boston,  December  9,  1913.  Bach  of  these 
meetings  took  the  form  of  a  dinner,  following  which  there  was 
a  discussion  of  some  single  topic.  All  of  these  meetings  were 
well  attended,  and  it  seems  well  worth  while  to  continue  the 
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practice  of  holding  such  meetings  in  these  three  cities,  in 
each  of  which  there  are  at  least  one  hundred  members  of  the 
Association. 

Bespectfully  submitted, 

Carroll  W.  Dotbn, 
Secretary. 
On  motion  it  was  voted  to  accept  the  report  of  the  secretary 
and  to  make  it  a  part  of  the  published  proceedings  of  the 
meeting. 

Treasurer's  Report. 
December  24,  1912,  to  January  1,  1914. 

receipts. 

Membership  Dues $962.42 

Sales  and  Subscriptions 459 .95 

Dividends  and  Interest 198.97 

Balance  on  hand,  December  24, 1912  302 .  68 

$1,924.02 
expenditures. 

Printing    $872.64 

Postage    74.90 

Salaries  and  clerical  service 409.33 

Expenses 25.20 

$1,382.07 
Balance  on  hand,  January  1,  1914      541.95 

$1,924.02 

assets. 
17  shares  B.  &  A.  R.  R.  Stock  @  188  per  share. 

S.  B.  Pearmain, 
Treasurer. 
Auditors'  Report. 
We  have  audited  the  accounts  of  the  treasurer  of  the  Ameri* 
can  Statistical  Association,  for  the  year  December  24, 1912,  to 
January  1,  1914,  and  counted  the  securities  in  his  possession. 
We  find  the  accounts  accurately  stated  and  the  expenditures 
properly  vouched. 

Respectfully  submitted, 

Edward  M.  Hartwell, 
Leroy  D.  Peavey. 

Auditing  Committee. 
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On  motion  both  reports  were  accepted  and  ordered  on  file. 

The  Committee  on  Nominations,  consisting  of  Davis  B. 
Dewey,  William  M.  Steuart,  and  Robert  E.  Chaddock,  re- 
ported the  following  list  of  officers  for  the  ensuing  year: 
President,  John  Eoren;  Vice-Presidents,  Charles  P.  Neill, 
Edward  B.  Phelps,  Charles  P.  Gettemy,  Charles  H.  Verrill, 
Joseph  A.  HiU;  Librarian,  Horace  G.  Wadlin;  Treasurer, 
S.  B.  Pearmain;  Secretary,  Carroll  W.  Doten;  Assistant  Sec- 
retaries, Emil  P.  Seeker,  Bobert  E.  Chaddock;  Counsellors, 
S.  N.  D.  North,  Frederick  L.  Hoffman,  Walter  P.  Willcox; 
Editor,  William  B.  Bailey;  Associate  Editors,  Frederick  S. 
Cram,  Warren  M.  Persons,  Julius  H.  Parmelee,  Louis  I.  Dub- 
lin; Committee  on  Finance,  Edwin  W.  DeLeon,  Miles  M. 
Dawson,  S.  B.  Pearmain;  Committee  on  Library,  Soger  W. 
Babson,  Edmund  E.  Day,  Horace  L.  Wheeler. 

It  was  voted  on  motion  to  favor  the  movement  for  the  trans- 
fer of  the  function  of  recording  vital  statistics  in  Massachusetts 
from  the  Secretary  of  State  to  the  State  Board  of  Health. 

Voted  that  a  delegate  be  appointed  by  the  president  to  meet 
with  representatives  of  the  American  Society  of  Mechanical 
Engineers,  to  consider  standards  of  graphic  presentation  of 
statistics.     Leonard  P.  A3rres  was  appointed  as  such  delegate 

The  following  resolutions  were  read  and  adopted : 

Whsreas,  there  is  great  dearth  of  statistics  relating  to  mortality  and 
disability,  due  to  occupational  causes,  in  the  United  States; 

Whebeas,  such  statistics  are  urgently  needed  in  the  immediate  pres- 
ent and  will  be  yet  more  sorely  needed  in  the  near  future,  in  order  to 
enable  problems  of  workmen's  compensation  to  be  dealt  with  adequately 
and  economically,  and  in  order  to  introduce  and  enforce  better  means  of 
prevention ; 

Whereas,  these  statistics  would  be  of  the  greatest  interest  and  value 
to  members  of  Congress,  heads  of  departments  charged  with  the  enforce- 
ment of  labor,  prevention,  or  workmen's  compensation  laws,  employers 
of  labor  in  computing  costs  and  in  prevention  of  accidents,  and  to  all 
the  people; 

Whereas,  for  the  first  time  through  registration  of  deaths  among  a 
population  exceeding  one  half  of  the  entire  population  of  the  nation,  and 
through  the  taking  of  a  census  with  due  regard  to  occupation,  covering 
in  a  separable  manner  the  same  population,  thus  for  the  first  time  enabl- 
ing mortality  tables  according  to  occupation  to  be  deduced; 

Whereas,  the  special  agents,  appointed  to  advise  the  director  of  the 
eensus  what  portions  of  the  work  projected  by  his  bureau  must  be  dropped 
because  of  reduced  appropriation  therefor,  have  reported  in  favor  of  drop- 
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ping  this  investigation,  estimated  to  cost  not  more  than  $50,000,  because 
the  last  to  be  added  to  the  list  in  point  of  time ; 

Whereas,  a  large  amount  of  money  has  already  been  expended  upon 
this  compilation  in  the  collection  of  data,  arranging  the  same,  the  com- 
plete analysis  of  the  deaths  by  causes,  by  the  sub-bureau  of  vital  statis- 
tics and  an  expensive  study  of  occupational  classification,  the  benefit  of 
all  of  which  will  be  lost  and  this  invaluable  information,  now  so  urgently 
required,  be  rendered  unavailable  until  at  least  after  another  census  will 
have  been  taken,  unless  something  now  be  done;  and 

Whereas,  there  is  now  pending  in  the  Senate  a  resolution  offered  by 
Hon.  Morris  Sheppard,  Senator  from  Texas,  calling  upon  the  Commis- 
sioner of  Labor  Statistics  to  supply  for  the  information  of  the  Senate 
statistics  concerning  mortality  and  disability  due  to  occupation,  and  the 
Commissioner  of  Labor  Statistics  has  reported  his  willingness  to  under- 
take this  task,  with  the  cooperation  of  the  Bureau  of  the  Census  and  of 
others  who  have  offered  data  and  services;  now,  therefore,  be  it 

Kesolved,  That  the  American  Statistical  Association,  regularly  assem- 
bled in  the  City  of  Boston  at  this,  its  seventy-fifth  anniversary  meeting, 
deplores  and  protests  against  the  abandonment,  by  reason  of  the  short- 
sighted parsimony  of  Congress,  of  the  task  of  ascertaining  from  all  the 
data  available  at  this  time  all  that  can  be  learned  therefrom  concerning 
mortality  and  disability  due  to  occupation;  and  further,  be  it 

Resolved,  That  this  Association  urges  upon  the  Senate  of  the  United 
States,  as  a  thing  imperatively  necessary  at  this  time,  the  passage  of  the 
resolution  offered  by  Senator  Sheppard,  to  the  end  that  information  upon 
these  important  subjects  may  be  made  available  as  quickly  as  possible  for 
guidance  of  the  Senators  in  their  consideration  of  measures  for  work- 
men's  compensation,  public  health  and  prevention  of  occupational  acci- 
dent and  disease,  and  for  the  general  information  of  all  in  authority  and 
of  the  people  of  the  United  States. 

It  was  voted  that  the  president  appoint  a  committee  of  three 
members  to  consider  amendments  to  the  constitution  of  the 
Association,  looking  toward  the  wider  participation  of  mem- 
bers in  the  nomination  and  election  of  officers  and  in  other 
important  matters  to  come  before  the  Association. 

The  president  appointed  the  following  as  such  committee: 
Julius  H.  Parmelee,  Frederick  S.  Crum,  and  Carroll  W.  Doten. 

It  was  moved  and  carried  that  the  question  of  further 
amendments  to  the  constitution  regarding  fellows  be  referred 
to  the  Board  of  Directors,  to  be  reported  upon  at  or  before  the 
next  annual  meeting. 

The  president  appointed  Leroy  D.  Peavey  and  Roswell  F. 
Phelps  as  an  auditing  committee  for  the  coming  year. 

Robert  E.  Chaddock, 
Acting  Secretary, 
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THE  SERVICE  OF.  STATISTICS  TO  ECONOMICS.^ 

By  David  Kinlet,  PhD.,  LL.D.,  Director  of  the  Courses  in  Business 
Organvfationf  University  of  Illinois, 


On  an  occasion  like  this  the  temptation  is  great  to  use  the 
opportunity  and  privilege  of  speaking,  in  extending  congratu- 
lations to  the  organization  in  whose  honor  this  company  is 
gathered,  on  the  long  and  distinguished  service  it  has  ren- 
dered to  the  science  for  the  promotion  of  which  it  was  founded. 
Though  adding  my  word  of  testimony,  I  must  leave  to  others 
the  more  extended  presentation  of  the  appreciation  of  the 
scientific  world  of  the  great  service  of  the  American  Statistical 
Association. 

A  second  temptation,  to  which  one  is  subject  on  an  occasion 
like  this,  is  to  use  the  few  minutes  at  his  disposal  in  reviewing 
the  work  that  has  been  done  in  the  particular  field  of  which  he 
speaks.  If  I  were  to  do  that  I  would  be  able,  indeed,  to  paint 
an  encouraging  picture  of  progress  in  the  application  of  sta- 
tistics to  economic  science,  and  to  pay  a  high  tribute  to  the 
long  list  of  names  distinguished  in  this  particular  field  of 
study.  This  opportunity,  however,  like  the  first,  I  must 
eschew.  It  is  impossible  in  twenty  minutes  to  present  even 
a  general  survey  of  the  history  and  application  of  statistics 
to  economics  with  any  hope  that  it  would  be  intelligently  fol- 
lowed even  by  an  audience  as  appreciative  and  intellectually 
keen  as  a  Boston  audience  is  reputed  to  be. 

Nor  can  I  pause,  much  as  I  might  like  to  do  so,  to  discuss 
the  nature  and  limitation  of  the  statistical  method  in  eco- 
nomics, or  any  phase  of  its  technique.  AU  these  things,  I 
must  take  it  for  granted,  are  so  well  known  to  you  that  their 
discussion  would  be  unnecessary  even  had  I  the  time  to  enter 
upon  it.  For  these  reasons  I  have  chosen  to  confine  my  re- 
marks in  the  main  to  a  consideration  of  the  nature  of  the  eco- 
nomic problems  which  I  think  can  be  successfully  dealt  with 
by  statistical  methods,  and  to  point  out  certain  lines  of  investi- 
gation into  which  I  think  the  statistical  method  can  be  pushed 
in  the  future  with  more  success  than  hitherto. 

*  Pliper  presented  at  the  aereDty-fifth  aniUTereary  meeting  of  the  American  Statistical  AsBOciation^ 
Boston.  Man..  February  14.  1914. 
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Statistics  began  as  a  social  science,  or,  if  you  please,  the 
statistical  method  found  its  first  application  in  the  study  of 
social  data.  For  a  long  time  but  little  was  done  or  could  be 
done  beyond  the  mere  presentation  in  statistical  form  of  some 
simple  and  easily  gotten  facts  of  economic  life.  Consequently, 
the  high  hopes  with  which  many  students  welcomed  the  intro- 
duction of  statistics  into  economic  study  became  dim  as  the 
years  passed  by,  and  gradually  there  grew  up  a  feeling  that, 
after  all,  but  little  was  to  be  hoped  in  the  way  of  contributions 
to  economic  theory,  at  any  rate,  by  the  statistical  method.  Of 
late  years  the  flame  of  hope  has  been  kindled  again,  and  there 
is  some  reason  to  think  that  the  theoretical  discussions  carried 
on  a  generation  ago  on  philosophical  premises  may  find  a  new 
foundation  and  emerge  in  more  accurate  form  on  the  basis  of 
the  statistical  discussions  now  going  on. 

The  principal  service  which,  in  the  past,  statistics  have  ren- 
dered and  which,  therefore,  many  people  have  come  to  think 
is  its  only  possible  service,  to  economics,  is  to  afford  an 
accurate  form  of  summary  statement  of  economic  facts  and 
changes.  In  other  words,  statistics  enable  us  to  present  pic- 
tures of  existing  conditions  showing  wherein  they  are  defect- 
ive, according  to  some  accepted  standard,  and  so  enable  us  to 
make  suggestions  of  remedies  for  the  defects.  From  this  point 
of  view  they  are  simply  a  statement  of  facts  of  interest  and 
importance  presented  in  such  a  way  as  to  enable  the  eye  and 
mind  to  grasp  them  as  a  whole  more  readily  and  clearly. 
Their  utility,  therefore,  lies  in  their  adaptability  to  presenta- 
tion in  a  succinct  form.  If  we  could  present  the  same  facts 
in  the  shape  of  a  mathematical  formula  even  a  greater  advan- 
tage would  accrue. 

In  this  view  the  statistical  form  of  presentation  is  not  con- 
sidered as  making  any  suggestion  of  relationships  in  the  group 
or  of  possible  remedies  for  defects.  While  I  am  one  of  those 
who  think  that  this  is  not  the  whole  service  of  statistics  but 
only  the  first  of  a  series  of  great  services,  and  believe  that  we 
shall  yet  found  many  if  not  all  of  our  economic  theories  on 
statistical  data,  yet  it  is  true  that  until  now  the  main  result 
of  the  gathering  of  economic  statistics  has  been  to  enable  us 
to  state  more  clearly  the  nature  of  the  phenomena  which  we 
were  studying. 
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This  service  of  statistics  can  be  readily  illustrated  by  the 
records  of  unemploTineiit  which  have  been  so  generously  gath- 
ered in  the  past  ten  or  twenty  years.  The  tabulation  of 
employment  or  unemplo3rment  by  trades,  for  example,  reveals 
the  character  and  extent  of  disturbances  due  to  seasonal  causes, 
to  fashion  and  other  irregular  causes,  to  the  character  of  the 
industry,  and,  therefore,  throws  light  upon  the  obstacles  which 
it  is  necessary  for  us  to  remove  in  order  to  reduce  unemploy- 
ment and  make  employment  more  continuous.  The  statistics 
themselves  furnish  no  suggestion  as  to  the  methods  of  accom- 
plishing this  purpose.  They  simply  indicate  where  and  how 
the  remedy,  if  one  can  be  found,  is  to  be  employed.  The 
remedy  must  be  sought  in  our  notions  or  standards  of  welfare 
outside  of  the  statistics  themselves.  We  cannot  be  sure  that 
the  facts  presented  in  the  statistical  tables,  showing  for 
example  seasonal  unemployment,  disclose  a  causal  relation 
between  seasons  and  unemployment.  This  conclusion  must  be 
reached  on  other  grounds.  To  put  the  matter  in  another  way, 
if  our  statistics  show  that  at  certain  recurrent  seasons  of  the 
year  there  is  a  certain  amount  of  unemployment  in  certain 
industries,  we  must  inquire  into  the  nature  of  the  industries 
before  we  can  conclude  that  the  unemployment  is  due  to  sea- 
sonal causes.  To  be  sure,  if  we  have  a  considerable  series  of 
such  statistics  on  the  same  industries,  and  if  the  same  facts 
are  evident  at  recurrent  periods,  there  is  established  a  strong 
probability  of  a  causal  relation ;  but  a  single  table  of  this  kind 
at  a  given  time  cannot  show  this  for  us,  although  it  may  be  of 
great  value  in  enabling  us  to  apply  remedies  to  evil  conditions 
existent  at  the  time.  Such  remedies  must,  of  course,  under 
these  circumstances,  be  purely  empirical  and  tentative.  In 
the  case  of  the  figures  of  unemployment  in  a  series  of  tables 
showing  the  distribution  of  labor  in  the  same  industries  in  cor- 
responding seasons,  it  may  be  that  they  will  teach  us  the  neces- 
sity and  perhaps  the  way  of  distributing  labor  and  readjusting 
industries.  At  any  rate  they  will  indicate  what  to  prepare  for 
in  particular  seasons  in  the  way  of  extending  help  to  those  out 
of  work.  In  short,  the  statistics  indicate  special  problems 
which  need  attention  and  solution,  or  conditions  needing  spe- 
cific treatment  at  the  time. 
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The  second  service  of  statistics  is  to  develop  relationships 
of  facts  within  particular  groups  of  data,  and  lay  bases  for 
empirical  laws.  This  service  can  be  rendered  to  economics 
by  statistics  only  if  the  statistics  are  so  numerous  that  we  can 
be  reasonably  sure  that  the  facts  which  they  present  are  rep- 
resentative of  the  group  with  which  they  deal,  and  so  reflect 
the  character  of  the  group  as  a  whole.  Moreover,  not  only 
must  they  be  thus  representative  on  a  particular  occasion,  but 
they  must  be  so  through  a  series  of  occasions.  One  of  the 
readiest  illustrations  of  what  I  have  in  mind  is  found  in  the 
well-known  empirical  formula  sometimes  known  as  Engel's 
law  of  expenditure  among  Prussian  families.  After  investi- 
gating a  great  many  budgets  of  expenditure  of  Prussian  work- 
ing-men's  families,  Engel  came  to  the  conclusion  that  certain 
definite  proportions  of  expenditure  of  the  total  income  ran 
through  these  budgets  in  a  general  way.  For  example,  he 
found  that  a  certain  proportion  of  the  total  income  of  the 
average  family  went  for  rent ;  another  somewhat  definite  pro- 
portion for  food  and  shelter,  and  so  on.  Now,  of  course,  no 
one  has  ever  claimed  that  these  proportions  were  fixed,  or  that 
they  would  be  the  same  in  another  country,  in  another  social 
dass,  or  in  the  same  social  class  at  another  time.  The  so-called 
law,  in  other  words,  is  a  purely  empirical  formula.  It  states 
in  ordinary  language  relationships  found  to  exist  in  a  group 
of  statistical  data  of  a  certain  character,  concerning  a  certain 
class,  at  a  certain  time,  and  under  certain  conditions.  The 
conclusions  were  of  great  value,  however,  not  only  for  pur- 
poses of  economic  description  and  history,  but  for  showing 
the  condition  of  the  classes  with  whom  they  dealt,  and  reveal- 
ing the  points  at  which  experiments  must  be  made  for  possible 
improvement.  It  is  possible  to  lay  down  a  good  many  such 
empirical  or  positivistic  laws  for  definite  economic  groups  from 
the  statistics  already  in  our  possession.  Agricultural  returns 
showing  relatively  decreasing  yields  for  added  capital  and 
labor  give  us  the  empirical  formula  sometimes  known  as  the 
law  of  agricultural  diminishing  returns.  This  particular  for- 
mula has  never  been  put  in  so  definite  arithmetical  shape  a» 
Engel's  law  has  sometimes  been  put,  yet  I  can  see  that  it 
would  be  possible  on  a  limited  area  and  under  certain  condi- 
tions of  tillage  to  lay  down  an  approximate  arithmetically  cor- 
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Feet  statement  of  the  law  under  these  conditions.  Gregory 
Eling's  famous  attempt  to  establish  an  arithmetical  relation 
between  the  changes  in  the  price  of  wheat  and  changes  in  the 
annual  crop  is  another  illustration  in  kind.  Formulas  of 
relationship  or  empirical  laws  of  this  kind  could  be  reasonably 
drawn  only  from  statistics  dealing  with  small  statistical  areas. 

In  the  next  place,  economic  statistics  enable  us  to  determine 
the  direction  or  continuity  of  movement  of  the  group  with 
which  they  deal.  When  Agassiz  long  ago  said  that,  in  the 
biological  sciences,  ''It  is  the  comparative  that  is  significant/' 
he  made  a  statement  of  equal  importance  for  the  statistics  of 
economics.  The  statistical  data  must  be  comparable  at  dif- 
ferent dates,  so  that  a  line  of  continuous  movement,  if  it  exists, 
may  be  traced  through  them  if  they  are  to  serve  any  purpose 
other  than  that  of  satisfying  curiosity,  or,  if  you  prefer,  intel- 
ligent interest. 

This  service  is  closely  connected  with  the  second  service, 
which  I  have  just  described,  or  that  of  enabling  us  to  lay  down 
what  may  be  called  positivistic  or  empirical  laws  of  economics. 
Proper  tables  of  statistics,  wages,  prices,  expenditures,  exports 
and  imports,  etc.,  show  changes  in  welfare,  indicating  progress 
or  retrogression.  The  important  thing  in  such  a  series  of  sta- 
tistical tables  is  the  continuity  of  relationships  within  the 
group.  They  show  economic  movement.  In  so  doing  statis- 
tics have  entered  the  field  of  dynamic  economics.  Such  tables 
at  the  same  time  reveal  movement  and  also  suggest  the  nature 
of  the  movement  and  possible  explanations  of  it.  In  other 
words  we  may  find  in  the  statistical  tables  themselves  sugges- 
tions of  the  causal  relationship  of  the  phenomena  presented, 
so  that  this  service  differs  materially  from  that  rendered  by 
the  kind  of  tables  mentioned  in  the  first  instance.  For  exam- 
ple, tables  of  wages  and  prices  collected  at  successive  periods 
enable  us  not  only  to  compare  the  condition  of  the  working 
classes  and  the  prosperity  of  industries,  but  may  suggest  causes 
or  explanations  of  the  changes  which  the  tables  refiect.  In  do- 
ing the  first  they  form  a  basis  for  economic  history.  Bogers's 
History  of  Agricultural  Prices,  based  on  statistical  data,  and 
the  work  of  Tooke  and  Newmarch  in  their  History  of  Prices 
illustrate  this  service.  Sogers 's  work  presents  figures  show- 
ing the  course  of  the  wages  of  agricultural  labor  in  England 
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through  a  long  period.  The  figures  indicate  not  only  changes 
in  the  condition  of  the  agricultural  laborer,  but  suggest  prob- 
able explanations  of  these  changes  at  different  times.  For 
example,  when  we  find  in  such  tables  marked  changes  in  the 
money  income  of  agricultural  laborers  side  by  side  with  cor- 
responding changes  in  other  sources  of  income  through  the 
loss,  for  instance,  of  access  to  common  pasturage,  turbage,  and 
similar  rights,  it  is  not  difficult  to  see  a  causal  connection  in 
the  figures  themselves,  aside  from  knowledge  derived  from 
other  sources  of  political  and  social  changes.  To  be  sure,  in 
a  case  like  this,  whatever  conclusions  we  draw  can  never  be 
entirely  safe  without  being  checked  by  knowledge  from  out- 
side sources ;  but  the  point  I  am  ui^ng  is  that  in  the  absence 
of  such  knowledge  the  figures  themselves  serve  a  good  purpose 
in  throwing  some  light  on  the  changes  that  are  going  on. 

Still  again,  economic  statistics  furnish  a  basis  for  legisla- 
tion and  administration.  This  is  a  service  on  which  I  need 
not  enlarge.  Qovemments  the  world  over  are  recognizing  its 
importance.  The  appointment  of  our  own  tariff  commission 
is  a  recognition  of  this  service.  The  industry  with  which  gov- 
ernments collect  and  collate  tax  returns,  the  insistence  of  our 
interstate  commerce  commission  upon  proper  statistical  re- 
turns from  railroads,  and  a  large  number  of  other  illustra- 
tions will  occur  to  every  one.  It  is  worth  while  mentioning 
specifically  the  latest  proposal  in  this  direction,  namely,  to 
gather  statistics  of  industry  of  such  character  and  in  such 
form  as  to  determine  what  constitutes  a  unit  of  maximum 
efficiency  in  an  industry  of  a  particular  kind. 

In  an  inquiry  of  this  kind  it  would  be  necessary  first  to 
settle  from  what  point  of  view  efficiency  is  to  be  defined. 
Probably  it  would  be  e&ciency  in  the  sense  of  determining 
what  is  the  largest  amount  of  capital  that  could  be  employed 
in  a  given  industry  without  endangering  public  welfare  by 
putting  indu3trial  control  in  the  hands  of  the  owners  of  the 
capital,  and  at  the  same  time  promote  public  welfare  by  turn- 
ing out  product  at  lower  costs  than  could  be  obtained  with 
less  capital,  and  still  more  to  establish  working  conditions 
which  would  be  better  than  those  that  could  be  established  in 
an  organization  with  a  less  capital.  Personally,  I  believe  the 
inquiry  is  a  practicable  one.    Certain  constants  would  have  to 
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be  assumed  and  then  the  problem,  statistically  and  mathemat- 
ieally,  would  amount  to  a  collection  of  data  to  be  used  in  the 
solution  of  a  problem  of  maxima  and  minima. 

Another  service  of  statistics  to  economics  is  found  in  the 
possibility  of  tracing  the  effects  of  economic  legislation.  Be- 
yond question  this  is  difScult  to  do  because  of  the  multiplicity 
of  influences  in  any  economic  operation.  Moreover,  pretty 
nearly  every  law  produces  results  entirely  unexpected  by  its 
framers  and  not  infrequently  of  a  character  opposite  to  that 
which  is  aimed  at.  Nevertheless,  in  a  general  way,  and  some- 
times in  particular  ways,  it  is  possible  through  statistical  data 
to  trace  the  effects  of  particular  laws.  Inferences  based  upon 
such  evidence  appeal  far  more  strongly  to  the  public  mind 
than  do  conclusions  of  the  same  character  based  on  a  priori 
c(msideration.  The  public  brushes  aside  with  impatience 
tile  opinions  of  critics  of  the  modem  system  of  workmen's 
ecnnpensation,  accident  and  benefit  insurance,  and  similar 
legislation,  on  the  ground  that  these  criticisms  are  a  priori, 
theoretical,  not  based  on  facts,  but  on  the  critics'  guesses  about 
human  nieed.  When,  however,  a  German  authority  publishes 
figures  showing  that  the  period  of  recuperation  from  accidents 
and  illness  under  the  influence  of  such  legislation  has  been 
increased  far  beyond  the  normal  period  required  for  such 
recovery,  the  public  is  compelled  to  give  attention  to  the 
situation. 

All  sorts  of  statements  have  been  made  about  the  effects  of 
the  reduction  of  our  own  tariff  in  recent  months.  While  it  is 
not  true  that  one  man's  statement  about  such  matters  is  as  good 
as  that  of  another,  it  is  true  that,  if  by  the  collection  and 
proper  presentation  of  statistics  after  a  time  we  can  show  in 
actual  figures  what  some  of  the  results  are,  attention  at  least 
will  be  arrested.  It  should  be  possible  to  show  the  extent  to 
which  the  industries  thus  less  protected  are  disturbed,  whether 
they  have  been  obliged  to  curtail  their  activity,  to  dismiss  some 
of  their  workmen,  or  have  met  the  new  situation  by  greater 
efficiency,  reduced  costs,  or  smaller  profits.  It  should  be  possi- 
ble, and  certainly  interesting,  to  trace  the  effect  of  this  legis- 
lation on  wages,  prices  and  the  cost  of  living;  and  to  show, 
by  figures  of  industrial  establishments,  whether  the  law  has 
caused  any  new  distribution  of  industry.     Certainly  tables  of 
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exports  and  imports  ought  to  throw  some  light  on  this  last 
question ;  for  if  it  be  true,  as  alleged,  that  we  are  importing 
more  of  the  goods  which  have  been  in  a  measure  deprived  of 
their  former  protection,  we  must  pay  for  them  by  exporting 
more  goods  of  some  other  kind,  and  it  ought  to  be  possible  to 
find  statistics  which  will  show  whether  industries  of  other 
kinds  have  expanded,  or  whether  new  industries  have  been 
established  to  furnish  the  products  necessary  to  meet  these 
larger  foreign  importations. 

But  little  has  been  done  in  the  application  of  statistics  to 
the  discovery  of  economic  theory  although  much  has  been  done 
in  the  use  of  statistics  in  the  way  of  elucidation.  The  field, 
however,  is  one  of  great  importance,  concerning  the  feasibility 
of  which  there  still  is  and  always  has  been  a  good  deal  of 
skepticism.  Is  it  possible  to  discover  a  law  of  interest,  a  law 
of  wages,  or  any  other  general  law  from  the  statistics  of  the 
subject  f  By  general  theory  I  mean  a  general  expression  of 
the  determining  forces  of  a  group  of  economic  phenomena, 
such  as  wages,  or  interest,  or  prices,  or  the  whole  field  of 
distribution.  Of  course,  general  theory  cannot  represent 
accurately  **the  life  and  movement  of  the  economic  world." 
It  serves  to  show  the  general  lines  of  probable  truth.  In  the 
language  of  mathematics,  a  general  theory  derived  from  sta- 
tistical data  must  be  based  on  averages,  and,  therefore,  must 
represent  a  type  or  limited  case.  It  is  the  limit  towards  which 
actual  cases  tend  indefinitely  to  approach.  This  must  be  so 
because  such  a  theory  must  be  a  law  of  economic  statics.  It 
is  conceivable,  indeed,  that  even  a  dynamic  law  may  be  in  time 
discovered  from  statistical  data,  but  we  are  yet  far  from  that 
possibility.  However,  the  pure  theory  of  economic  statics 
has  reached  the  stage  where,  as  Prof.  H.  L.  Moore  shows,  it 
can  be  put  in  mathematical  or  symbolic  form  as  a  type  of  the 
things  which  that  explains. 

A  use  of  statistics  for  the  purpose  of  developing  a  general 
theory  is  possible  only  by  the  use  of  proper  mathematical 
methods.  The  data  must  be  handled  according  to  mathe- 
matical laws.  Fortunately,  as  economic  statistics  have  been 
developed  the  mathematical  instrument  or  method  for  hand- 
ling groups  or  masses  of  data  has  also  been  perfected.  The 
calculus  of  phenomena  in  masses  has  been  much  developed, 
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especially  in  the  biological  sdences  in  the  past  ten  or  fifteen 
years,  and  the  tool  of  which  Pearson  and  his  collea§ru^  hB,ye 
made  sach  powerful  and  successful  use  lies  ready  to  the  hand 
of  the  student  of  economic  facts. 

Since  the  phenomena  are  numerous  and  mutually  dependent 
they  can  be  represented  statistically  and  mathematically  only 
if  the  statistics  are  reducible  to  a  series  of  simultaneous  equa- 
tionSy  as  numerous  as  the  unknown  quantities  under  considera- 
tion. It  is  a  mistake  to  suppose  that  a  series  of  figures  on  any 
one  of  the  subjects  of  general  theory  can  be  treated  as  a  simple 
equation,  or  represented  graphically  as  a  linear  movement. 
For  in  dealing  with  general  theory  we  must  use  what  I  have 
described  as  the  complex  homogeneous  unit.  The  data  in  such 
a  imit  are  more  or  less  numerous  and  conflicting.  If,  however, 
we  are  reasonably  sure  that  the  character  and  degree  of  con- 
flict is  approximately  constant  through  a  series  of  successive 
units,  so  that,  so  to  speak,  the  antagonistic  elements  neutralize 
one  another,  so  far  as  concerns  the  main  purpose  of  our  in- 
quiry such  luiits  can  be  used  as  successfully  and  logically  as 
if  they  were  homogeneous,  in  the  simple  sense  of  being  uni- 
form in  character  or  makeup.  One  of  the  most  successful 
illustrations  of  the  use  of  statistics  for  the  establishment  of 
a  general  theory  is  Prof.  H.  L.  Moore's  admirable  statistical 
treatment  of  the  law  of  wages,  which  established  statistically 
the  specific  productivity  theory,  and  incidentally  checked  the 
deductive  processes  whereby  that  theory  was  reached  in  the 
first  place. 

One  hestitates  to  use  an  illustration  from  his  own  work,  yet 
with  apologies  for  doing  so  I  may  be  permitted  to  illustrate 
what  I  mean  by  a  complex  homogenous  unit  and  the  possible 
deduction  of  the  general  theory  from  statistical  data,  by  a  ref- 
erence to  what  I  laid  down  some  years  ago  as  the  main  features 
of  what  some  of  my  colleagues  have  been  kind  enough  to  call  a 
theory  of  credit.  I  used  for  my  purpose  the  statistics  which  I 
obtained  in  connection  with  the  investigation  into  the  use  of 
credit  instruments  in  business  payments,  first  in  1895  and 
later  in  1903.  It  is  commonly  stated  that  there  is  no  necessary 
connection  between  increasing  population  and  volume  of  busi- 
ness, or,  therefore,  volume  of  payments  or  use  of  credit  facili- 
ties*   For  a  very  different  amount  of  business  may  be  done 
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cm  the  basis  of  the  same  amount  of  money  and  by  very  differ- 
ent numbers  of  people.  Yet  if  we  can  get  a  complex  homoge- 
neous unit,  or  one  in  which  the  other  conflicting  elements  are 
numerous  enough  to  justify  us  in  supposing  that  they  neu- 
tralize one  another  in  the  main,  while  the  unit  as  a  whole  acts 
uniformly,  I  think  we  may  make  bold  to  try  to  establish  some 
relation  between  population  growth  and  the  amount  of  money 
needed  and  the  amount  of  credit  built  upon  it,  and  by  infer- 
ence what  I  have  called  the  static  distribution  of  the  precious 
metals.  Not  to  go  into  details  I  calculated  the  percentage 
of  credit  payments  for  population  groups  at  intervals,  and 
plotted  the  irregular  line  which  represented  it.  Smoothing 
out  this  line  and  making  it  into  a  better  curve  by  one  of  the 
well-known  devices,  I  finally  secured  what  I  regarded  as  a 
limiting  curve  from  the  character  of  which  I  made  certain 
inferences  as  follows : 

First,  that  the  proportion  of  credit  increases  gradually  with 
population  in  a  country  like  ours,  and  under  our  conditions. 

Second,  that  it  increases  with  more  or  less  regular  periodical 
fluctuations,  giving  us  a  series  of  maxima  and  minima. 

Third,  that  its  rate  of  increase  tends  to  become  less  rapid 
as  the  volume  of  population  and,  therefore,  the  volume  of  busi- 
ness grows. 

These  conclusions  I  rather  jumped  at  by  what  may  be  called 
a  bold  imagination  from  the  indications  which  the  curve 
showed  rather  than  proved  by  exact  induction.  When  they 
were  suggested  to  my  mind  I  tried  to  see  whether  they  could 
be  established  deductively,  and  succeeded,  I  think,  in  establish- 
ing them  by  this  logical  process.  Indeed,  so  much  more  sure 
did  I  feel  of  the  logical  argument  on  account  of  the  paucity 
of  my  data,  that  when  I  presented  the  subject  some  years  ago 
I  ignored  the  statistical  presentation  altogether,  simply  be- 
cause it  was  so  novel  at  that  time  and  involved  so  many  of 
what  critics  would  be  likely  to  call  guesses,  that  I  felt  that  the 
other  presentation  would  appeal  to  my  colleagues  more  suc- 
cessfully. It  is  my  belief  that  similar  use  of  carefully  col- 
lected statistics  will  yet  give  us  the  ground  on  which  we  shall 
be  able  to  formulate  some  of  the  general  economic  theories  for 
which  we  are  groping,  and  afford  formulas  wherewith  to  solve 
many  problems  of  our  industrial  life. 
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THE  SERVICE  OF  STATISTICS  TO  SOCIOLOGY* 

Bt  Franklin  H.  Qiddinos,  Ph.D.,  LL.D., 
Professor  of  Sociology,  Columbia  UniversUy, 


Statistics  have  been  of  relatively  limited  service  to  sociology 
hitherto  because  of  the  quantitative  limitations  of  sociological 
data. 

In  economics  we  have  not  only  frequencies  of  Sort  or  Kind, 
but  also  abundant  frequencies  of  Size.  Prices  of  commodities, 
wage  rates,  interest  rates,  rents,  dividends,  and  tax  rates  are 
measures  of  size  as  well  as  categories  of  kind.  In  sociology, 
while  frequencies  of  size  are  by  no  means  wanting,  as  witness, 
birth  and  death  rates,  marriage  and  divorce  rates,  by  far  the 
greater  proportion  of  our  numerical  data  are  frequencies  of  sort 
or  kind.  For  example,  respective  numbers  of  the  different 
nationalities  entering  the  United  States  through  our  ports  of 
immigration,  niunbers  of  the  foreign  and  the  native  bom,  num- 
bers of  the  literate  and  the  illiterate,  numbers  of  adherents  to 
the  different  religious  creeds,  numbers  of  persons  engaged  in 
various  occupations,  niunbers  of  the  delinquent  and  the  de- 
pendent, and  so  on  are  frequencies  of  sort. 

Practically  all  of  our  statistical  operations  have  been  devel- 
oped through  comparisons  of  size  and  analyses  of  size  frequen- 
cies. Normal  frequency  distribution,  mean  square  deviation, 
the  coeflScient  of  variability,  probable  error,  and  the  coeflScient 
of  correlation  are  measures  inherent  in  items  of  size  rather 
than  in  items  of  sort. 

Perhaps  it  has  been  too  hastily  assumed  that  statistical  re- 
sults obtainable  through  the  use  of  these  measures  can  never 
be  obtained  in  any  other  way;  and  it  may  be  worth  while  to 
indicate  certain  possibilities  of  statistical  measiu*ement  that 
Be  in  frequencies  of  sort  which,  if  systematically  applied  to  our 
large  collections  of  data  in  census  and  other  reports,  might  add 
much  to  our  scientific  knowledge  of  social  relations. 

Let  us  then  for  a  moment  examine  certain  statistical  measures 
that  may  be  derived  from  the  mere  inequality  of  sort  frequen- 
cies; such  inequality,  for  example,  as  is  presented  by  the  num- 

*  Paper  ra»d  «t  the  seventy-fifth  annivenary  meeting  of  the  American  Statistical  Aasoeiatioa, 
Boston.  Mass.,  February  14.  1914. 


Digitized  by  CjOOQ IC 


22  American  Statistical  Association.  [22 

bers  of  foreign-bom  Irish,  foreign-bom  Germans,  foreign-bom 
French  Canadians,  foreign-bom  Italians,  and  so  on,  in  the 
population  of  any  one  of  our  commonwealths.    , 

The  inequality  of  two  numbers  a  and  b  is  measured  by  the 
diflference  a— b.  The  total  inequality  of  n  numbers,  one  to 
another,  is  the  sum  of  the  differences  found  when  each 
number  is  subtracted  from  every  other  number,  and  each 
difference  is  counted  once,  or: 

Total  inequality  of  n  numbers  =  (a— b)  +  (a— c)  +  (a— d) 

+  ..... +(a-n)  +  (b-c)  +  (b-d)  + +  (b-n)  + 

(c-d)  + +  (c-n)  + +  (d-n). 

If  the  smallest  of  n  numbers  be  subtracted  from  the  largest, 
the  difference,  m —s  is  the  range  of  inequality.  It  is  the  quan- 
tity of  reference  from  which  a  measure  of  tendency  to  inequal- 
ity among  given  numbers — or  frequencies — ^may  be  derived. 

If  each  lesser  frequency  in  turn  be  subtracted  from  a  maxi- 
mum frequency  the  differences  will  all  be  positive.  Their  sum 
is  the  positive  inequality  of  the  frequencies  in  relation  to  the 
largest  frequency  among  them,  and  this,  divided  by  the  number 
of  frequencies,  is  the  mean  positive  inequality. 

If  each  greater  frequency  in  turn  be  subtracted  from  a  mini- 
mum frequency  the  differences  will  all  be  negative.  Their  sum 
is  the  negative  inequality  of  the  frequencies  in  relation  to  the 
smallest  frequency  among  them,  and  this,  divided  by  the  num- 
ber of  frequencies,  is  the  mean  negative  inequality. 

If  the  ascending  or  descending  steps  of  arrayed  frequencies 
are  equal,  the  positive  and  negative  inequalities,  as  above  de- 
fined, are  equal.  The  mean  inequality  then  is  equal  to  one 
half  of  the  difference  between  the  maximum  and  the  mini- 
mum frequency,  or  to  one  half  of  the  range  of  inequality. 

If  the  steps  of  arrayed  frequencies  are  unequal,  the  positive 
inequaUty  will  be  greater  or  less  than  the  negative  inequality, 
but  the  mean  of  the  arithmetical  values  of  the  positive  and 
negative  averages  will  equal  as  before  one  half  of  the  range  of 
inequality. 

The  mean  inequality  of  frequencies,  of  which  the  positive 
and  the  negative  inequalities  are  equal,  may  be  called  iota,  i. 
The  mean  positive  inequaUty  of  frequencies  may  then  be  ex- 
pressed as  u,  and  the  mean  negative  inequality  may  be  ex- 
pressed as  t2. 
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If  the  negative  inequality  of  frequencies  is  equal  to  their  pos- 
itive inequality,  the  strength  of  tendency  to  equality  among 
them  may  be  described  as  equal  to  the  strength  of  tendency 
among  them  towards  inequality. 

If  the  negative  and  the  positive  inequalities  of  frequencies 
are  unequal,  i— ii  equals  i— is,  but  the  signs  of  these  differences 
are  opposite.  Ift— u  is  positive,  it  measures  strength  of 
tendency  towards  equality;  if  negative,  it  measures  strength  of 
tendency  towards  inequality.  If,  t— ts  is  negative,  it  meas- 
ures strength  of  tendency  towards  equality;  if  positive,  it 
measures  strength  of  tendency  towards  inequality. 

If  the  negative  and  the  positive  inequalities  of  frequencies 

are  equal  ^  is  a  coeflBcient  of  inequality;  if  they  are  approxi- 
mately equal  it  is  an  approximate  coefficient  of  inequality. 
In  any  case,  ^ztt^,  or  ^=rr  ^  ^  precise  coefficient  of  strength 

of  tendency  towards  equality  or  towards  inequality,  according 
to  sign. 

These  relations  stand  out  sharply  in  graphic  presentation. 

If  the  positive  and  the  negative  inequalities  of  frequencies 
are  equal,  the  frequencies,  when  plotted  as  equi-distant  ordi- 
nates  arrayed,  will  make  a  figure  that  may  be  bounded  at  the 
top  by  a  straight  slant  line. 

If  the  positive  inequality  of  frequencies  exceeds  the  negative 
inequality,  the  frequencies,  when  plotted  as  equi-distant  ordi- 
nates  arrayed,  will  make  a  figure  that  may  be  bounded  at  the 
top  by  a  downward  curving  or  concave  line. 

If  the  negative  inequality  of  frequencies  exceeds  the  positive 
inequality  the  frequencies  when  plotted  as  equi-distant  ordi- 
nates  arrayed,  will  make  a  figure  that  may  be  bounded  by  an 
upward  curving  or  convex  line. 

From  mere  frequencies  of  sort  we  can  obtain  also  a  meas- 
ure of  the  sociologically  important  phenomenon  of  coordina- 
tion, as  distinguished  from  correlation. 

Coordination  is  equivalence  of  position.  For  example,  in 
botanical  or  in  zoological  classification  genera  are  coordinate 
one  with  another,  but  are  subordinate  to  orders  as  orders  are 
to  classes;  species  are  coordinate  one  with  another,  but  are  sub- 
ordinate to  genera.    In  the  ecclesiastical  hierarchy  priests  are 
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of  coordinate  rank,  bishops  of  co5rdinate  higher  rank,  and  arch- 
bishops of  coordinate  rank  yet  higher. 

Superordinated  or  subordinated  coordination,  or  the  coor- 
dination of  units  within  each  rank  throughout  a  succession 
of  ranks,  one  above  or  one  below  another,  is  obviously  a 
phenomenon  incidental  to  all  subclassification,  creating  intra- 
secting  categories,  or  category  within  category,  in  descending 
comprehensiveness. 

And  when  categories  are  intra-secting,  the  whole  content  of 
category  B  falls  within  category  A;  the  whole  content  of  cate- 
gory C  falls  within  category  B;  and  so  on. 

Therefore,  statistically,  coordination,  superordinate  or  sub- 
ordinate, is  the  appearance  of  certain  same  units  in  each  of  n. 
categories. 

Identity  or  sameness  of  content  in  each  of  two  or  more  cate- 
gories may  be  called  Categorical  Solidarity. 

Since  all  units  of  category  B,  intra-secting  category  A,  occur 
also  in  A,  it  is  plain  that  in  these  two  categories  taken  together 
there  are  as  many  unit  instances  of  "same  content"  in  more 
than  one  category  as  there  are  units  in  category  B. 

All  units  of  category  C,  intra-secting  B,  occur  also  in  B  and 
in  A.  Therefore,  taking  the  first  three  categories  together,, 
they  present  as  many  unit  instances  of  "  same  content "  in  more 
than  one  category  as  there  are  units  in  B  plus  the  number  of 
units  in  C. 

All  units  of  category  D  occur  also  in  C,  in  B,  and  in  A.  There- 
fore, in  these  four  categories  taken  together  there  are  as  many 
imit  instances  of  "same  content"  in  more  than  one  category 
as  there  are  units  in  B,  plus  units  in  C,  plus  units  in  D. 

In  general,  if  categorical  solidarity  be  expressed  by  S,  a  com- 
prehensive category  by  K,  and  intra-secting  categories  by  ki, 

b,  ka, ,  kn 

S  =  ki+k2+k8+....+k„ 

S,  so  obtained,  is  an  amount,  and  it  is  affected  by  the  number 
of  categories  used.  The  degree,  or  average  density,  of  solidar- 
ity, category  with  category,  may  be  obtained,  therefore  by 
dividing  S  by  n. 

If  the  number  of  units  in  each  of  n  categories  were  the  same,, 
and  if  the  "same  content"  (neither  more  nor  less,  nor  different) 
were  in  each  and  all  categories,  K  would  equal  ki,  would  equal 
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kty  would  equal  ks,  and  so  on.  Indicating  the  greatest 
arithmetically  possible, solidarity  of  n  categories  by  G,  we  of 
course  have  G  =  K  (n  —  1),  and  the  greatest  possible  degree  of 
solidarity  of  n  categories  is^ . 

The  ratio|:  ^  or  |  is  the  coeflScient  of  solidarity  for  any 
values  of  K,  ki  and  n. 

All  measures  of  solidarity  are  corresponding  measures  of 
coordination. 

With  these  additions  to  our  means  of  measurement,  what 
are  the  possibilities  of  statistical  analysis  in  sociology? 

Any  association  of  units  presents  to  the  observer  certain 
aspects  which  admit  of  quantitative  description  by  statistical 
methods. 

These  aspects  are:  1,  Extent;  2,  Duration;  3,  Strength;  4, 
Compositeness;  5,  Form;  6,  Reaction;  7,  Central  Point  or 
"center  of  gravity"  of  Reaction;  8,  Contingency. 

The  statistical  examination  of  the  extent  and  the  duration 
of  association  is  the  simplest  of  statistical  operations.  It  in- 
volves only  completeness  and  accuracy  of  count,  and  accurate 
determinations  of  date. 

Strength  of  association  is  resistance  to  dissolution  or  dis- 
integration. Dissolution,  or  disintegration,  is  statistically 
measured  by  the  percentage,  or  other  proportion,  of  associa- 
tions of  a  given  kind  that  break  up  within  a  given  time. 
Family  cohesion,  for  example,  is  measured  by  the  divorce 
rate. 

When  imits  of  more  than  one  sort  are  combined  in  a  mix- 
ture, the  compositeness  thereby  arising  is  of  three  degrees, 
which  may  be  named  respectively.  Variegation,  Approximate 
Composition,  and  True  Composition  or  Heterogeneity. 

Variegation  is  determined  by  two  variable  quantities  only, 
namely,  (1)  the  number  of  sorts  in  the  composition,  and  (2)  the 
number  of  items  in  each  sort,  that  is,  the  frequencies  of  the 
sorts.  Differences  of  magnitude  among  variants  (t.  e.,  imits 
of  sort)  and  the  amoimt  of  difference  that  exists  between 
any  one  sort  and  any  other  sort  (i.e.,  inequalities  of  interval 
or  step)  are  neglected. 

When  the  categorical  or  sort  frequencies  of  a  composition 
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are  approximately  equal,  the  variegation  may  be  described  as 
uniform. 

When  sort  frequencies  are  unequal,  and  one  frequency 
exceeds  any  other,  the  variegation  thence  resulting  may  be 
described  as  modal. 

Variegation  is  measured,  and  thereby  quantitatively  de- 
scribed, by  the  coeflScient  of  tendency  towards  equality,  or 
towards  inequality,  as  the  case  may  be,  of  the  sort  frequen- 
cies, of  the  composition. 

Approximate  composition  takes  account  of  the  difference 
between  each  frequency  and  every  other  frequency  in  the  com- 
position. It  is  measured  by  the  total  inequality  of  the  fre- 
quencies. 

True  composition,  or  heterogeneity,  is  the  totality  of  differ- 
ences in  a  composition.  It  includes  not  only  frequencies  of 
sort,  and  inequalities  of  frequencies  one  to  another,  but  also 
all  differences  of  item  from  item  (in  respect  of  dimension, 
weight,  value,  or  other  magnitude),  and  all  differences  of  inter- 
val or  step.  If  the  data  are  known,  heterogeneity  can  be  com- 
puted by  simple  algebraic  methods,  which  are,  however, tedious. 

Variegation,  fortunately  the  simplest  phase  of  compositeness, 
is  a  fact  of  significance  for  the  organic  and  social  sciences. 
Easily  measured,  it  is  a  measure  itself,  of  strength  of  tendency, 
or  of  influences  selective  or  constraining. 

Average  deviation  and  standard  deviation  are  assumed  to 
measure  the  strength  of  a  mode-making  tendency,  selection, 
or  pressure  acting  upon  variates,  t.  e.,  units  of  size. 

If,  for  example,  poppy  capsules  be  gathered  at  random  from 
a  field,  and  the  number  of  stigmatic  bands  on  each  capsule  be 
counted,  and  the  de-viation  from  the  mean  number  be  found  to 
be  very  small,  the  fact  is  supposed  to  tell  us  that  the  poppies 
in  that  field,  or  their  progenitors,  have  survived  a  severe  nat- 
ural selection.  The  smaller  the  standard  deviation,  it  is 
inferred,  the  greater  has  been  the  selective  or  mode-making 
pressure.* 

The  same  significance  attaches  to  variegation.  The  coeflS- 
cient  of  tendency  to  or  from  equality  is  a  measure  of  mode- 
making  tendency,  selection  or  pressure  for  frequencies  of  sort, 
probably  quite  as  trustworthy  as  the  coeflScient  of  variability 
for  frequencies  of  size. 

•  Vidi  Kmrl  Peanon,  "Grammar  of  Scfenoe/*  Second  Edition,  Chapter  X,  tec.  5. 
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If  seeds  of  a  dozen  kinds  be  planted  simultaneously  and  indis- 
criminately; but  in  equal  numbers,  in  a  patch  of  garden,  which 
is  then  neglected,  and  six  weeks  later  plants  of  the  dozen  kinds 
are  flourishing  in  approximately  equal  numbers,  kind  for  kind, 
we  infer  that  no  selective  influence  has  affected  them;  while  if 
plants  of  one  or  two  kinds  at  the  end  of  the  six  weeks  are 
relatively  numerous,  of  other  kinds  relatively  few,  and  of  the 
remaining  kinds  very  few,  we  infer  that  selection  has  been 
rigorous. 

Uniformity  of  variegation  then,  means  a  negligible  mode- 
making  tendency,  selection,  or  pressure;  while  marked 
modality  of  sort  frequencies  means  a.  mode-making  tendency 
relatively  strong,  or  a  mode-making  selection  or  pressure 
relatively  severe. 

The  Forms  of  association  are  (1)  Tangent,  or  exclusive,  no- 
unit  of  one  association  occurring  in  another  association;  (2) 
Inter-secting»  certain  units  occurring  in  more  than  one  associa- 
tion but  no  association  being  wholly  comprised  in  another;  and 
(3)  Intra-secting,  all  the  units  of  association  B  occurring  in 
association  A,  all  the  units  of  association  C  occurring  in  asso- 
ciation B,  and  so  on  in  descending  comprehensiveness. 

Tangent  association  is  otherwise  described  as  "segregation" 
when  the  units  of  each  association  are  similar.  The  simple 
statistical  problem  presented  is  to  count  the  number  of  like 
units  that  in  one  or  another  way  are  placed  or  combined  in  ex- 
clusive grouping. 

Intra-secting  associations  are  a  case  of  subclassification  and 
codrdination,  superordinate  or  subordinate.  The  coefficient 
of  codrdination  is  a  measure  of  intra-secting  association. 

The  Reactions  of  Association  are  measiu-ed  in  units  of  time, 
of  displacement,  and  of  transformation.  Promptness  and  per- 
sistence of  reaction  are  measured  in  units  of  time.  Degree,, 
extent  and  amount  of  reaction  are  measured  in  units  of  dis- 
placement or  transformation.  The  statistical  description  of 
these  reactions  involves  no  unusual  developments  of  method. 
The  difficulties  that  are  encountered  arise  in  the  determination 
of  data,  in  making  the  original  measurements. 

The  Central  Point  of  Reaction,  or,  using  a  figure  of  speech,, 
the  center  of  gravity  of  reaction,  is  that  point  about  which  all 
reactions,  including  opposing  ones,  are  in  equilibrium.     If  units 
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react  in  diflferent  ways  and  with  equal  power  or  "weight"  the 
center  of  reaction  is  the  median  of  the  array  of  the  units.  If 
the  several  units,  either  individually  or  when  massed  in  those 
squadrons  of  units  which  we  call  frequencies,  react  with  differ- 
ent power  or  "weight,"  the  center  of  reaction  is  found  on  that 
side  of  the  median  where  the  heavier  weighting  occurs.  The 
statistical  problems,  accordingly,  that  arise  in  any  attempt 
to  determine  the  center  of  gravity  of  associational  reaction  are 
those  which  in  statistical  analysis  are  known  as  questions  of 
weighting. 

No  phenomena  of  society  are  of  greater  interest  than  are  the 
shiftings  of  the  centers  of  associational  reaction.  Among  these 
are  the  shifting  of  the  center  of  gravity  in  politics  between  op- 
posing parties,  between  radicals  and  conservatives,  between 
classes  and  masses,  between  rationalists  and  the  upholders  of 
instituted  authority. 

The  foregoing  aspects  of  association  are  of  interest  in  them- 
selves and  also,  in  a  higher  degree,  because  of  their  relation  to 
Contingency.  In  determining  how  far  association  or  any  phase 
of  it  is  quantitatively  linked  with  any  other  fact,  we  get  close 
to  the  problems  of  law  and  cause.  Contingency  is  measured 
by  a  percentage  or  by  the  Pearsonian  or  other  coefficient  of 
contingency.  Actual  contingency  when  found  should  be  com- 
pared with  a  theoretically  probable  contingency. 

The  contingency  of  any  phenomenon  of  association  may  be 
with  an  extraneous  fact,  or  with  any  other  phenomenon  of 
association  itself.  Extraneous  facts  collectively  are  the  envi- 
ronment. The  facts  of  association  whose  contingencies  one 
with  another  can  be  determined  are  the  aspects  of  associa- 
tion which  have  here  been  enumerated. 

Among  the  contingencies  of  associational  phenomena  one 
upon  another  which  admit  of  statistical  determination  the  fol- 
lowing are  especially  significant. 

The  strength  of  association  may  vary  with  extent  or  with 
duration.  It  may  be  foimd  that  cohesion  increases  to  a  certain 
determinable  point  more  rapidly  than  extent  increases,  and 
beyond  that  point  less  rapidly.  For  example,  as  a  fact  of  ob- 
servation, large  states,  large  towns,  large  families  are  generally 
more  coherent  than  small  ones.  A  similar  relation  may  be 
foimd  between  cohesion  and  duration. 
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Again,  within  limits,  the  stability  of  a  group  may  be  un- 
affected by  a  mobility  of  its  units  which  permits  individual 
units  to  disappear  from  the  group  and  other  units  from  without 
to  replace  them.  Beyond  a  determinable  limit  such  mobility 
of  units  may  impair  group  stability. 

The  contingencies  of  associational  phenomena  with  the  de- 
grees and  modalities  of  composition  are  numerous  and  high- 
ly important. 

Within  determinable  limits  similar  reactions  of  associated 
units  are  contingent  upon  other  similarities  of  the  units.  Like 
units,  in  other  words,  tend  to  react  in  like  ways.  When  sorts 
are  combined  in  a  mixture,  the  units  of  a  sort  may  react  in 
ways  different  from  the  ways  in  which  they  react  when  not  in 
composition.  And  the  effects  of  composition  upon  reaction 
may  be  a  consequence  in  part  of  the  proportions  in  which  sorts 
are  combined. 

Inertia  or  momentum  of  associational  reaction  increases  in 
a  determinable  ratio  with  the  modality  of  variegation,  that  is, 
as  one  sort  tends  to  dominate  a  composition.  This  is  a  fam- 
iliar fact  of  our  social  life  in  all  its  phases,  from  fashion  to  poli- 
tics. Transformation  goes  on  at  an  increasing  rate,  which  may 
be  determined,  as  the  proportion  of  variants  from  mode  in- 
creases. 

And  at  this  point  contingency  of  associational  reaction  upon 
external  fact  is  discovered. 

Adaption  to  environment  or  circumstance  increases  modal- 
ity.   Crisis  multiplies  variants. 

Relations  of  toleration,  the  reactions  of  conflict  and  the  re- 
actions of  adjustment  are  notoriously  contingent  upon  forms 
of  association,  and  these  contingencies  in  a  great  number  of 
instances  admit  of  quantitative  determination.  The  con- 
tingency of  toleration  is  highest  when  association  is  tangentail. 
Conflict  is  most  acute  when  associations  are  intersecting.  Ad- 
justments, both  of  the  interests  of  units  one  with  another  and 
between  the  opposing  tendencies  towards  modality  and 
towards  variability,  are  contingent  upon  the  development  of 
intra-secting  association. 
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THE  SERVICE  OP  STATISTICS  TO  HISTORY.* 

Bt  Chaslbs  H.  Hxtll,  Ph.  D.,  Professor  of  American  History,  ComeU 

University, 


When  your  representative  honored  me  with  an  invitation  to 
take  part  in  this  discuflsion,  I  told  him  (what,  indeed,  he  very 
well  knew)  that  I  had  neither  statistical  experience  nor  statis- 
tical knowledge,  and  had  paid  but  slight  attention  to  the  multi- 
farious discussion  upon  the  relation  of  history  to  the  newer 
social  disciplines.  I  could  give,  therefore,  only  my  personal 
impressions  upon  the  service  of  statistics  to  history,  and  those 
but  provisionally.  He  assured  me  that  more  was  not  expected^ 
and  I  shall  not  attempt  more. 

If  the  second  part  of  this  morning's  program  had  been  sub- 
mitted to  the  founders  of  the  American  Statistical  Association^ 
it  would  have  perplexed  them  sorely.  Seventy-five  years  aga 
the  word  ''economics,"  as  a  substitute  for  political  economy 
(or  a  criticism  upon  it)  was  just  making  its  way  into  the 
language,  under  the  dubious  aspices  of  those  most  unstatistical 
persons,  Thomas  Carlyle  and  Waldo  Emerson.  The  term 
"biology,"  recently  invented  in  Germany,  had  acquired,  as 
yet,  no  other  meaning,  among  those  who  knew  it  in  English  at 
all,  than  that  of  a  particularly  vivid  form  of  biography — the 
story  of  a  man's  life  as  it  might  be  talked  rather  than  written. 
The  hybrid  ''sociology"  was  still  unbegotten.  That  statistics 
should  ever  serve  such  strange  gods,  might  well  have  given  the 
founders  pause.  Towards  history,  however,  they  could  have 
turned  with  more  confidence.  Both  as  a  word  and  as  a  subject 
history  was,  in  their  day,  already  venerable,  and  still  respect- 
able ;  and  the  service  which  statistics  might  render  it  was,  to 
their  minds,  entirely  clear.  In  the  "Address  put  forth  by  the 
Association  at  the  period  of  its  first  establishment,  "f  its 
spokesman,  the  polygraphic  Professor  Edwards  of  Andover 
Theological  Seminary,  had  defined  statistics  as  "the  ascertain- 
ing and  bringing  together  of  those  facts  which  are  fitted  to 

*Paper  read  at  the  seyenty-fifth  annivenuy  meeting  of  the  American  Statistical  ABBOciation,  Boston. 
Mass..  Febniaiy  14. 1914. 

fThis  address  is  printed  in  "  Constitutions  and  By-Laws  of  the  American  Statistical  Association,  with  a. 
List  of  Officere.  Fellows  and  Members.    Boston:  1844." 
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illuatrate  the  conditions  and  prospects  of  society."  It  fol- 
lowed that ' '  every  subject  in  truth  forms  a  part  of  statistics, ' ' 
and  he  naturally  concluded  that  the  labors  of  the  Association 
should  prove  ^'of  inestimable  value  to  the  future  historian  in 
our  own  and  other  lands."*  This  sweeping  conception  of 
statistics,  quite  in  the  temper  of  contemporary  Germany  prac- 
tice, was  promptiy  illustrated  by  the  contributions  which  the 
Association's  secretary,  the  Bev.  Joseph  B.  Felt,  made  to  the 
first  volume  of  its  ' '  Collections. ' '  They  are,  doubtless,  known 
to  many  of  you,  and  with  them  in  mind  it  becomes  easy  to 
understand  why  Schloezer 's  awkwardly  translated  dictumf  that 
''statistics  is  history  in  a  state  of  progression;  statistics  are 
history  at  a  stand,"  should  have  met  Professor  Edwards's  full 
approval,  and,  as  we  may  infer  from  Colonel  Wright's  fond- 
ness for  the  neater  version  of  the  same  dictum,  that  ''history 
is  past  statistics,  statistics  present  history,"  have  become,  for 
a  time,  almost  a  part  of  the  Association's  creed. 

Today,  however,  the  situation  is  reversed.  Regarding  the 
nature  and  extent  of  the  service  which  statistics  may  render  to 
economics,  to  sociology,  or  even  to  biology  there  is,  I  fancy,  less 
dispute  than  now  exists  regarding  the  serviceability  of  statis- 
tics for  the  purposes  of  the  historian.  To  understand  this 
change  we  must  appreciate  that  "history"  and  "statistics" 
are  words  of  variable  and  even  ambiguous  meaning,  and  must 
determine  in  what  meanings  we  will  take  them  for  our  present 
purpose. 

History  is  an  old  word,  blurred  by  careless  handling.  Of 
its  many  meanings  two  only  need  engage  our  attention.  Some- 
times "histoiy"  denotes  a  method,  sometimes  a  subject.  The 
historical  method  of  ascertaining  and  presenting  past  events 
is,  in  a  general  way,  familiar  to  us  all.  We  readily  appreciate 
its  applicability  to  various  subjects,  and  the  slightest  inquiry 
into  historiography  would  show  that  the  historical  method  has, 
in  fact,  found  most  diverse  applications.  But  the  interest  and 
importance  of  its  application  to  the  past  acts  of  man  as  a 

*"Coo«tttiitian/*  ete.,  pp.  13.  21. 23. 

^Ibid,  p.  13.  Adieawall  hftd  written:  "  die  Lehie  von  der  StatsverfaaBung  ernes  oder  mebrerer  einadiien 
Ststen,  iflt  die  Statiotik."  SchkeKr,  who  broui^t  oat  a  seventh  enlarged  edition  of  the  Abrias  (Goettingen, 
17W9  after  AchenwaO's  death,  ineerts  in  the  text,  after  "Statistik."  a  parenthetical  explanatory  "(Staat- 
skoode),"  and  adda  in  a  note:  "Staatakunde  [d.  h.  Statistik]  ist  eine  stillstehende  Statageechichte;  so  wie 
(fieae  eine  fortlaofende  etaatsknnde."  Pt.  1,  p.5. 
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social  being,  his  wars,  arts  and  industries,  his  church  and 
state,  so  far  outweigh  all  other  applications  of  the  historical 
method  that,  as  a  subject,  history  has  come  to  mean  a  reasoned 
narrative  of  man's  social  doings  in  the  past,  or  of  some  o£ 
them.  Like  the  dyer 's  hand,  the  historian 's  method  is  subdued 
to  what  it  works  in;  and  history  as  a  method  has  been  pro- 
foundly  affected  botii  by  the  antiquity  of  its  beginnings,  in 
an  age  of  intellectual  naivety  and  by  the  human  character  of 
the  subjects  which  historians,  following  in  some  measure  the 
pattern  set  by  their  predecessors,  have  found  themselves  called 
upon  to  deal  with. 

Statistics  also  has  two  meanings,  similarly  related.  Statis- 
tics is  a  scientific  method  of  wide  applicability.  Statistics  are 
a  body  of  facts  and  inferences — usually  but  not  necessarily 
social — collected  and  interpreted  according  to  that  method. 
We  have,  then,  two  methods,  the  historical  and  the  statistical, 
each,  by  preference  applied,  as  it  happens,  to  the  same  or 
similar  matters,  producing,  the  one  history  as  a  subject,  the 
other  statistics  as  a  subject.  The  question  remains  to  be 
answered,  whether  the  two  methods  are  as  similar  as  the  sub- 
jects to  which  they  are  applied. 

Statistics  is  a  newer  word  than  history,  and  its  method  is 
even  newer  than  its  name.  Achenwall,  who  invented  the  name 
in  the  middle  of  the  eighteenth  century,  referred  it  to  the 
Italian  word  statista,  a  statesman  f  and  for  him,  as  for  his 
follower  Schloezer,  statistics  meant  a  general  account  of  con- 
temporary affairs,  of  the  national  fabric  in  widest  sense,  such 
as  might  be  of  use  to  a  public  man:  Keltic's  ''Statesman's 
Year  Book"  is  a  modem  English  example.  Robert  Mills's 
''Statistics  of  South  Carolina"  (1826)  and  George  White's 
"Statistics  of  Gteorgia"  (1849)  are  earlier  examples  from 
American  practice.  The  statistics  of  these  compilers,  which 
are  also  the  statistics  of  the  American  Association  "at  the 
period  of  its  first  establishment,"  can  scarcely  be  said  to  have 
any  conscious  method.  Their  collections  were  quite  miscella- 
neous, not  to  say  capricious.  They  did,  indeed,  show  a  prede- 
liction  for  such  data  as  might  be  expressed  "in  terms  of 
number,  weight  and  measure."!    But  they  were  by  no  meana 

«0.  AdiemralL    Abria  der  iieoettea  SfcsatswiflNnachaf t  der  beutigea  rornehmrten  ea^ 
1749.    Einkitttog. 
tSirWiOuHnFMty.    Pofiticftl  Arithmetick.    1600.    Pnfaoe. 
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restricted  to  such,  and  seldom  used  them  comparatively  or  in 
mass  measurement. 

As  a  method,  then,  statistics  took  its  shape  within  the  past 
seTenty-five  years,  and  it  fell,  consequently,  under  the  influ- 
ence of  those  instrumental  devices  which,  as  applied  by  all  the 
natural  sciences,  have  imparted  to  nineteenth  century  thought 
its  most  pronounced  character.  The  first  to  apply  the  familiar 
method  of  the  natural  sciences  in  the  new  field  of  statistics  was, 
perhaps,  the  Belgian  astronomer,  Qu^telet.  Instead  of  con- 
cerning himself  with  such  specific  details  as  interested  the 
antiquarian  mind  of  Dr.  Felt,  Qu6telet  employed  the  so-called 
Law  of  Large  Numbers.  In  order  to  count  and  compare  the 
numerous  units  involved,  he  arranged  them  in  classes,  within 
each  of  which  all  the  units,  whatever  their  individual  diver- 
sities, were  assumed  to  be  alilpe  for  his  enumerative  purposes. 
He  thus  came  to  deal  in  the  field  of  statistics,  as  all  modem 
sciences  do  in  their  several  fields,  with  typical  abstractions. 
These  are,  no  doubt,  of  great  instrumental  value  for  scientific 
purposes ;  but  they  can  claim  to  find  no  exact  counterpart  in 
any  real  object.  None  of  us  has  ever  met  ''the  statistical 
man"  any  more  than  ''the  economic  man."  They  are  two  of 
the  many  convenient  fictions  of  science.  By  the  application, 
then,  of  scientific  method  to  statistical  facts,  Qu^telet  began, 
about  the  time  when  this  Association  was  founded,  to  deduce 
such  general  social  laws  as  seemed  to  him  to  warrant  some 
measure  of  quantitative  prediction  about  society  as  a  whole, 
though  he  was  careful  to  say*  that  they  implied  nothing,  of 
necessity,  as  to  any  particular  member  of  society.  The 
measure  of  his  success  in  what  he  came  to  call  "social 
physics  "t  may  have  been  somewhat  less  than  he  anticipated, 
but  it  was  at  least  sufficient  to  make  most  modem  statisticians 
his  conscious  or  unconscious  followers.  Statistics  had  found 
their  method,  which  is  the  general  method  of  the  natural 
sciences.  It  operates,  as  the  sciences  all  do,  with  "laws" 
which  apply  to  aggregates  and  averages  (or  other  types)  but 
not  to  the  peculiarities  of  individuals.  A  rhombohedral 
crystal  of  oxide  of  silicon  with  trapezohedral  tetartohedrism 

^SeebadiMBDrlftlmdeeroiaBaiiee^pp.  1,2;  Rechercbes  sur  la  penchant  an  crime,  pp.  2, 80. 
tPlqwiM  aodafe,  par  Ad.    QuAtelet.   BraieUea.    1899.    The  fint  Tcnion  of  this  book,  publuhed  in 
1834,  he  oafled  Sor  1'  hamme  et  le  d^veloppement  de  sea  faeult^,  on  eaaai  de  phyaque  Bociale. 
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IS  quartz, — ^and  there  you  are.  It  may  be  large  or  small, 
green,  purple,  yellow,  or  pink.     It  is  still  quartz. 

Following  statistics,  the  newer  social  disciplines,  folk-psy- 
chology, sociology,  and  the  rest,  have  developed  their  methods 
under  the  same  influence  of  all-oonquering  natural  science, 
whose  *' glory  fills  the  world  with  loud  report."  It  was  inevi- 
table, then,  that  history,  the  oldest,  of  the  social  disciplines, 
should  be  called  upon  to  mend  the  ancient  error  of  its  ways 
and  by  installing  a  modem  scientific  outfit  of  general  laws  and 
instrumental  abstractions,  to  elevate  itself  to  the  rarefied 
atmosphere  where  true  predictive  science  dweUs.  The 
trumpet  of  this  summons  gave  no  uncertain  sound.  Comte 
was  confident ;  Buckle  was  cock-sure ;  and  the  modem  materi- 
alistic philosophy  of  history  threatens  the  bourgeois  historian 
with  the  same  extinction  in  which  socialism  is  presently  to 
engulf  all  capitalistic  institutions,  unless  he  shall  straightway 
forsake  his  abhorrent,  and  probably  venial  pretense  of  an 
interest  in  the  deeds  and  characters  of  individual  men,  and 
shall  concern  himself  solely  with  the  class  struggle  and  the 
necessary  laws  of  its  evolution. 

''Evolution,"  ladies  and  gentlemen,  is  the  hocus-pocus  of 
the  scientific  nineteenth  century,  just  as  ''nature"  was  the 
hocus-pocus  of  the  revolutionary  eighteenth,  and  "society" 
promises  to  become  the  hocus-pocus  of  a  sympathetic  twentieth. 
Man,  no  doubt,  will  carry  on,  as  he  did  through  preceding 
centuries. 

Meanwhile  for  the  mere  historian  to  object  when  others, 
ohiefiy  non-historians,  seek,  in  the  sacred  name  of  science,  to 
apply  their  methods  to  a  subject-matter  which  he  has  long 
dealt  with  in  a  manner  lamentably  unscientific,  would  be  at 
once  arrogant  and  futile.  But  without  claiming  the  privilege 
of  such  folly,  he  may  perhaps  justly  ask,  he  may  even  be 
generously  allowed,  to  determine  for  himself  what  sort  of 
results  he,  as  a  historian,  will  aim  to  achieve.  And  in  so  far 
as  the  methods  of  natural  science  may  be  incapable  of  reach- 
ing that  sort  of  results,  he  may,  for  his  part,  abstain  from  em- 
ploying them,  not  worrying  himself  unduly  about  the  pains 
and  penalties  that  shall  in  consequence  be  denounced  upon 
him.  If,  by  the  use  of  scientific  laws,  results  superior  to  his 
shall  be  produced,  recognition  will  surely  reward  the  achieve- 
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ment,  and  the  mere  historian  will  not  be  the  last,  let  us  hope, 
to  acknowledge  the  new  day.  Meanwhile,  however,  we  must 
take  history  as  precedent  and  practice  have  shaped  it,  histor- 
ians as  in  consequence  they  are.  The  serviceability  of  the 
statistical  method  for  the  past  and  present  purpose  of  such 
persons  is  the  subject  of  our  immediate  enquiry. 

The  majority  of  intelligent  historians  (if  any  historians  may 
be  allowed  to  be  intelligent)  would  agree,  I  fancy,  that  the 
statistical  method,  being  a  specific  type  of  the  method  of  nat- 
ural science,  is  not  their  proper  method  and  cannot  become 
tilieir  principal  tool.  For  the  ultimate  units  with  which  the 
historian  deals  are  not  atoms,  or  any  sort  of  instrumental 
abstractions,  whose  individual  differences,  if  any  exist,  may  be 
ignored,  but  they  are  men  and  the  deeds  of  men.  All  social 
phenomena  are  at  bottom  human  deeds,  with  qualitative  differ- 
ences, each  from  each.  These  it  is  the  characteristic  business 
of  the  historian  to  study.  Men  and  the  differing  deeds  of  men, 
as  they  present  themselves  for  historical  contemplation,  seem 
to  him  too  complex  and  too  variously  conditioned  to  be  sub- 
jected to  the  concept  of  general  law,  as  the  natural  sciences 
derive  that  concept  from  the  observation  of  phenomena 
assumed  to  be  uniform.  He,  for  his  part,can  seldom  find,  and 
may  never  assume,  that  his  observation  of  one  man  is  as  signi- 
ficant as  his  observation  of  another.  He  must  rather  assume 
the  existence  among  men  and  their  acts  of  those  qualitative 
differences  which  are  a  fundamental  fact  of  all  organic  life. 
This  involves  him  in  no  quarrel  with  science.  Science  too 
freely  confesses  the  qualitative  differences  of  individuals. 
But  for  the  purposes  of  science  they  are  overlooked  because 
they  are  of  negligible  importance.  For  the  purposes  of  his- 
tory, however,  their  importance  is  often  the  greatest. 

Let  me  illustrate.  On  the  first  day  of  November  in  the  year 
1700  there  died  of  some  obscure  fever  at  his  sumptuous  dom- 
icile in  Madrid  a  married  Spaniard  in  the  thirty-ninth  year  of 
his  age,  whose  entire  adult  life  had  been  passed  in  public  office. 
These,  I  believe,  are  all  the  data  that  a  Korosi  would  need  to 
locate  the  deceased  in  that  social  group  which  should  give  full 
weight  to  the  statistical  significance  of  his  death.  A  Ranke 
notes,  however,  that  the  death  of  Charles  the  Bewitched, 
neither  entirely  king  nor  completely  imbecile,  brought  on  the 
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War  of  the  Spanish  Succession,  and  that  his  reluctance  to 
make  a  will  betimes  gave  opportunity  for  intrigues  which 
affected  the  European  balance  of  power  for  a  century  there- 
after. 

The  historian,  then,  cannot  rely  upon  the  statistical  method, 
or  upon  any  similar  method,  as  a  means  of  determining  the 
significance  of  a  specific  event.  No  more  can  he,  by  the  use 
of  statistical  laws,  or  by  any  other  method  of  prognosis,  under- 
take to  tell  what  specific  incidents  of  historical  interest  must 
happen.  If  prediction  be  the  distinguishing  mark  of  science, 
the  historian  must  confess  with  humility^  but  let  us  hope  also 
with  tranquility,  that  he  is  not  a  scientific  man.  His  method 
of  explanation  is  a  retrogressiye  analysis.  Diagnosis,  not 
prognosis  is  his  art.  As  the  physician  applies  his  skill  and  ex- 
perience to  specific  cases,  not  to  categories,  and  is  satisfied  to 
determine  what  ailment  produced  the  symptoms  that  he  finds 
in  his  present  patient,  leaving  the  question  quite  open  whether 
certain  similar  i^mptoms,  in  a  patient  of  a  different  tempera- 
ment, are  due  to  the  same  or  different  disease,  so  the  historian 
seeks  to  explain  his  events  one  by  one,  each  as  an  individual 
case  for  itself.  Laws,  deduced  by  inference  from  other  cases, 
are  for  him  never  demonstrative,  but  at  most  hueristic.  They 
may  serve  to  turn  his  attention  to  a  probable  cause  but  he  will 
not  be  satisfied  that  it  is  the  real  cause  until  he  has  examined 
it  individually.  In  this  the  method  of  history  differs  radically 
from  the  method  of  statistics.  The  method  of  statistics  is,  by 
consequence,  only  of  indirect  service  to  the  historian. 

May  I  sum  up  my  conclusions  so  far  by  rewriting  a  state- 
ment of  a  former  President  of  this  Association  T  ' '  The  student 
of  social  science,"  said  Colonel  Wright,*  ''uses  the  results  of 
statistical  enquiry  because  he  recognizes  with  the  German 
Schlossert  that  'statistics  is  history  ever  advancing,'  and  that 
if  he  wishes  to  .  .  .  keep  himself  fuUy  and  thoroughly 
informed  of  progress  in  every  direction,  he  must  use  the  statis- 
tical or  historical  method."  The  position  which  I  have  tried 
to  present  this  morning  would  be  better  expressed  by  saying 
instead:     The  historian,  as  a  student  of  social  phenomena, 

«Pnetied  Socioloor.    5th  ed.    1904.    P.  8. 

fThis  appwent  oonfiuioo  between  Friedrieh  Christoph  SohkoMr.  the  hietorian  (1776-1861),  and  Auguat 
Lndwig  Schloeaer,  the  statistician  (1735-1809),  appean  in  Edwaids'i  addreai.  Wright  may  have  taken  it 
ftOBk  him. 
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uses  the  results  of  statistical  enquiry  whenever  they  appear  to 
be  to  his  purpose,  just  as  he  might  use  the  results  of  any  other 
sdence ;  for  he  recognizes  that  if  he  wishes  fully  and  thoroughly 
to  understand  past  progress  in  every  direction,  he  must  take  all 
knowledge  to  be  his  province.  But  in  using  the  results  of 
statistical  enquiry,  he  employs  the  historical  and  not  the  statis- 
tical method. 

While,  however,  the  historian  uses  statistics  in  the  same  man- 
ner as  he  uses  the  facts  and  theories  of  other  sciences,  the 
circumstance  that  the  historical  and  the  statistical  methods 
both  find  their  most  fruitful  application  in  the  social  field, 
enables  the  statistician  to  furnish  historical  data  in  a  measure 
far  more  ample  than  wiU,  say,  the  astronomer,  or  the  chemist, 
or  the  embryologist.  How  frequently  the  historian  shall  find 
statistics  among  his  sources  wiU  depend  upon  the  direction  to 
be  taken  by  future  applications  of  the  statistical  method  on  the 
one  hand,  and  of  the  historical  method  on  the  other. 

If,  for  example.  Professor  Muensterberg,  having  perfected 
his  machinery  for  measuring  the  physical  reactions  of  individ- 
uals in  moral  predicaments,  shall  furnish  the  world  some  day, 
with  an  accurate  ethical  calibration  of  the  normal  American 
or  Teuton,  the  future  historian  will  be  greatly  concerned,  I  am 
sure,  to  ascertain  and  to  compare  with  the  type,  the  reaction 
record  of  the  fiftieth  President  of  the  United  States  and  the 
tenth  Emperor  of  Germany.  You  may  regard  the  illustration 
as  fantastic.  But  principles  appear  in  extremes.  What  tech- 
nical or  financial  obstacles  meanwhile  impede  the  collection  of 
such  statistics  as  the  historian  would  like  to  use  is  not  for  him 
to  say ;  but  he  may  selfishly  hope  that  the  American  Statistical 
Association  will  presently  succeed  in  overcoming  them  all. 

A  change  or  extension  in  the  subjects  of  history  might  also 
increase  the  availability  of  the  data  of  statistics  as  materials 
for  the  historian.  Freeman,  for  example,  has  declared  that 
"history  is  past  politics,  politics  is  present  history,"*  and 
Seeley  says  that  ''it  is  with  the  origin  and  development  of 
states  that  history  deals,  "f  Their  dicta  voice  the  fashion  of 
their  day.  Other  times,  other  manners.  In  the  era  of  mili- 
tary feudalism,  historians  wrote  chronicles  of  camp  and  court. 

«B.  A.  Freonan.    Lectnni  to  American  AodieDeei.    1882.    P.  20. 
tSbJ.ItSedQr.    The  Expannon  of  EnglaDd.     1888.    P.  148. 
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The  Reformation  obliged  intelligent  men  to  become  more  or 
less  theologians,  and  from  Luther  to  Voltaire  ecclesiastical 
history  predominated.  The  revolutions  of  the  eighteenth  cen- 
tury in  America  and  France  brought  new  subjects  of  histori- 
cal study  into  vogue.  Not  only  did  Guizot  and  Hallam  trace 
the  constitutional  development  of  France  and  of  England, 
writing  always  with  an  eye  upon  the  political  situation  in 
which  they  lived,  but  Grote  constructed  a  ponderous  History 
of  Greece  in  support  of  the  Victorian  Whigs,  and  Mommsen 
launched  a  learned  History  of  Some  against  Napoleon  the 
Second. 

Observing  thus  how,  with  the  shifting  of  contemporary  inter- 
ests in  the  past,  the  historical  method  has  been  applied  (like 
the  statistical)  to  widely  diverse  subjects,  we  are  prepared  to 
find,  in  our  own  time,  that  the  increasing  pressure  of  social  and 
economic  problems,  into  which,  by  the  help  of  Darwin  and  of 
Marx,  we  seem  to  see  more  deeply  than  our  fathers  could,  must 
in  its  turn  induce  the  application  of  the  old  method  to  the  new 
stuff  of  social  and  economic  history.  And  since  the  subject 
matter  of  statistics  is  largely  social  and  economic,  the  future 
historian,  though  working  still  chiefiy  in  the  old  way,  interest- 
ing himself,  among  other  things  in  the  personality  of  a  leader 
of  invention,  a  captain  of  industry,  a  freebooter  among  insur- 
ance companies  and  railwayd,  or  an  organizer  of  international 
peace,  may  make,  indeed  he  must  make  larger  and  larger  use 
of  the  statistics  that  are  and  of  the  statistics  that  are  to  be. 

Once  more  may  I  illustrate  T  It  was  long  the  habit  of 
American  historians  to  attribute  our  prosperity  in  1789-1792 
to  the  adoption  of  the  Constitution  in  1788.  Of  recent  years, 
however,  it  has  been  more  generally  believed  that,  for  reasons 
altogether  independent  of  the  Philadelphia  Convention,  the 
tide  of  prosperity  was  already  swelling  in  1787,  and  that  the 
Constitution  was  borne  to  ratification  upon  its  rising  crest. 
This  later  view  is,  to  my  mind,  not  only  the  more  probable 
inherently,  but  also  the  better  supported  by  evidence;  and 
much  of  that  evidence  is  statistical.  It  is  here  characteristic, 
and  further  illustrative,  that  the  new  conclusion  was  not  the 
immediate  result  of  any  statistical  enquiry,  but  rather  of  a 
general  judgment,  such  as  historians  are  constantly  ponder- 
ing in  their  own  minds,  and  then  weighing  and  testing  by  all 
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appropriate  means.  In  this  case  the  chief  means  chanced  to 
be  statistical.  And  if,  incidentally,  some  historian,  in  dealing 
with  it,  has  fallen  into  a  trap  such  as  field  errors  in  statistics 
leave  ever  open  for  the  unwary,  and,  for  example,  has  assumed 
to  measure  the  growth  of  our  foreign  commerce  by  the  use  of 
figures  which  register,  in  part  at  least,  merely  the  increasing 
efficiency  of  the  newspapers  in  recording  the  entries  and  clear- 
ances of  vessels,  that  blunder  proves,  to  my  mind,  not  that  the 
true  method  for  history  is  the  statistical  method,  but  merely 
that  the  historian  needs,  when  using  statistics  as  a  source,  just 
as  he  needs  when  using  a  scarab,  or  book  of  personal  reminis- 
cences, or  a  party  platform  as  a  source,  to  exercise  an  alert  and 
competent  criticism.  However,  the  extent  to  which,  being 
competent,  he  shall  use  statistical  sources,  or  some  other  sort 
of  sources,  must  depend  chiefly  upon  the  sort  of  things  with 
which,  as  a  historian,  he  shall  chose  to  deal  by  his  historical 
method. 

It  is  even  conceivable,  to  some  minds,  that  the  vogue  in 
history  may  at  length  alter  so  completely  as  to  eliminate 
altogether  the  element  of  personal  interest,  and  that  historians 
wiU  some  day  deal  solely  with  the  social  masses  that  statisti- 
cians have  measured.  Gteaeral  Walker  will  then  appear  more 
of  a  historian,  even,  through  the  footed  columns  of  the  Tenth 
Census  than  through  the  footnotes  and  pages  of  ''The  Second 
Army  Corps,"  and  a  more  enlightened  age  will  find  in  the 
tables  and  diagrams  of  a  municipal  report  greater  historical 
eloquence  than  its  forbears  admired  in  Mich61et.  Possible 
these  things  are :  to  me  they  do  not  seem  probable.  And  it  is 
plain  that  before  they  shall  come  to  pass,  ''history,"  as  a  term 
common  to  all  the  European  languages,  must  have  revolution- 
ixed  its  accepted  meaning.  Today,  being  no  prophet,  I  have 
endeavored  rather  to  deal  with  it  in  the  meaning  which  it 
seems  yet  to  possess. 

One  more  comment  and  I  am  done.  If  any  one  of  you  is 
disposed  to  feel  that  even  in  their  own  way  historians  have 
made  but  grudging  use  of  statistics,  I  beseech  him  to  reflect, 
first,  how  difficult  it  is  to  get  statistics  read — ^not  intelligently, 
but  at  all — and,  second,  how  small  is  the  fraction  of  historical 
time  for  which  statistics  give  any  appreciable  variety  of  infor- 
mation. 
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THE  SERVICE  AND  IMPOETANCE  OP  STATISTICS 
TO  BIOLOGY.* 

Bt  Baymond  Psabl,  PhJ).,  Biologist,  Maine  .AgriotUturdl  Experiment 

Station. 


The  key  note  of  anniversary  celebrations  is  traditionally 
the  coiitemplation  of  the  achievements  of  the  past.  The 
American  Statistical  Association  is  today  celebrating  its  sev- 
enty-fifth birthday.  This  for  an  individual  is  a  very  respecta- 
ble old  age,  even  in  this  day  of  lactic  defenses  against  senility. 
In  the  life  of  a  society,  however,  and  especially  of  this  Asso- 
ciation, seventy-five  years  mark  merely  the  beginning  of  life — 
the  attainment  of  full  youthful  vigor — ^rather  than  the  ap- 
proaching dissolution  of  old  age.  Statistical  science,  which 
has  been  so  ably  promoted  by  this  Association  during  the  yearn 
of  its  existence,  is  still  a  growing  and  a  developing  science. 
By  the  discovery  of  new  methods  its  power  to  solve  problems 
is  every  day  becoming  greater,  and  every  day  new  problems 
are  being  put  before  the  statistician  for  solution  by  workers 
in  other  fields  of  science.  Only  a  short  time  ago  I  was  told  by 
a  distinguished  biochemist  that  in  his  judgment  many  of  the 
most  fundamental  problems  relating  to  the  chemical  physi- 
ology of  the  animal  body  could  only  be  solved  by  the  applica- 
tion of  statistical  methods.  Without  these  methods  but  little 
real  progress  on  certain  of  these  problems  had  been  made. 
Great  as  have  been  the  achievements  of  statistical  science  and 
of  this  Association  in  the  past,  one  may  well  believe  that  they 
mark  but  the  beginning,  and  will  be  far  surpassed  by  new 
developments  and  applications  of  statistical  methods  of  reason- 
ing, in  fields  now  either  untouched  or  only  just  entered  upon. 

It  is  about  one  of  these  newer  developments  of  statistical 
science  that  I  have  been  asked  to  speak  today.  This  is  the 
application  of  statistical  methods  to  the  problems  of  biology. 
While  relatively  a  new  field,  this  branch  of  science  has  devel- 
oped very  rapidly  during  recent  years.  It  has  been  given  a 
special  name,  biometry,  and  a  number  of  universities  now  offer 

/Fkper  iMd  ftt  the  wvcnty-fifth  tmuTcmry  meeting  of  the  AnMrieu  SUtifiieil  Aaoeiatkiii.  BoiIod* 
MMi..  Febraaiy  14. 1914. 
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conrses  in  the  subject.  A  special  journal — Biometrika — de- 
voted to  this  field  is  now  in  its  ninth  volume.  This  occasion 
marks,  I  think,  the  first  formal  recognition  of  the  existence  of 
this  youngest  of  its  daughter  sciences  by  the  parent  science  of 
statistics.  It  is  a  great  pleasure  to  assist  at  this  ''coming  out 
party, ' '  in  which  I  shall  essay  something  like  the  part  usually 
played  by  the  debutante's  frock,  endeavoring  modestly  to  draw 
attention  to  and  set  off  her  inherent  charms  and  graces. 

The  application  of  statistical  methods  to  the  study  of  bio- 
logical problems  other  than  those  of  anthropology  may  be  said 
to  have  begun  with  the  work  of  the  late  Sir  Francis  Galton. 
Oalton  was  a  bom  statistician.  He  tells  in  his  ''Memories'' 
of  the  instinct,  which  he  inherited  from  his  father,  to  arrange, 
classify  and  collect  statistics  about  all  sorts  of  things.  At  Uie 
same  time  he  was  deeply  interested  in  problems  of  biology, 
particularly  those  having  to  do  with  inheritance.  His  interest 
in  this  direction  crystallized  into  definite  activity  at  about  the 
time  when  his  cousin  Charles  Darwin  was  elaborating  his 
theory  of  heredity,  which  was  called  pangenesis.  Galton  in- 
stantly realized  that  this  conception  of  the  physiology  of  the 
hereditary  process  was  essentially  statistical  in  character,  and 
that  statistical  methods  were  demanded  to  test  and  broaden  it. 
Upon  this  work  he  therefore  embarked  with  the  vigor  and 
ardent  enthusiasm  which  characterized  all  of  his  scientific 
work.  His  results  found  expression  in  a  series  of  memoirs 
and  books  which  have  become  classics  in  biological  science. 
Of  these  the  most  important  is  perhaps  "Natural  Inherit- 
ance,'' since  in  it  are  brought  to  a  focus  a  number  of  different 
lines  of  work  which  engaged  Oalton's  thought  and  energy  for 
many  years.  In  this  book  the  attempt  is  made  for  the  first 
time  to  determine,  on  a  statistical  basis,  the  degree  of  resem- 
blance, in  respect  of  bodily,  mental,  and  temperamental  traits 
which  obtains  between  relatives  of  different  degrees.  Pre- 
viously no  attempt  had  been  made  to  measure  precisely  these 
resemblances,  which  were,  of  course,  a  matter  of  common  obser- 
vation, though  not  of  precise  definition,  to  everyone. 

In  order  to  make  the  desired  analysis  of  this  problem  it  was 
necessary  for  Galton  to  devise  new  methods  of  dealing  with 
statistics.    The  general  mathematical  foundations  of  statis- 
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tical  science  had,  to  be  sure,  been  laid  by  Laplace  and  GansSi 
and  some  progress  in  the  application  of  these  methods  had 
been  made  by  the  man  usually  regarded  as  the  founder  of 
modem  statistics,  Quetelet,  who  was  an  honorary  member  of 
this  Association  in  its  early  days.  But  none  of  these  men 
had  dealt  specifically  with  the  measurement  of  what  are  now 
known  as  correlated  variations.  From  Galton's  point  of  view- 
ing the  problem  of  heredity  such  a  measure  was  an  absolute 
necessity.  He,  therefore,  devised  one.  It  was  not  altogether 
a  perfect  one  but  was  practically  usable,  and  led  very  shortly 
to  the  application,  by  other  hands,  of  an  old  theorem  of 
Bravais,  which  furnished  the  entirely  adequate  measure  which 
Galton  had  sought. 

To  the  end  of  his  life  Sir  Francis  Galton  retained  his  inter- 
est in  the  science  of  biometry,  of  which  he  may  truly  be  said 
to  have  been  the  founder.  His  keenness  of  interest  served  in 
great  part  as  the  primal  inspiration  and  stimulus  which  led 
two  other  distinguished  English  workers  to  enter  this  field 
and  begin  to  rear  the  superstructure  on  the  foundation  already 
laid.  I  refer  to  Prof.  Karl  Pearson  of  University  College  and 
the  late  Prof.  W.  F.  R.  Weldon,  whose  untimely  death  took 
from  English  science  one  of  her  most  brilliant  intellects  and 
charming  personalities.  To  Professor  Pearson  belongs  the 
very  great  credit  of  developing  adequate  and  general  mathe- 
matical methods  for  the  analysis  of  biological  statistics.  Sta- 
tistical mathematics  in  the  main  fall  within  the  realm  of  the 
calculus  of  probability.  The  foundations  of  that  calculus  were 
laid  by  Laplace  and  Gauss,  as  has  already  been  pointed  out. 
Since  their  day  the  most  notable  fundamental  advance  in  the 
mathematical  theory  of  probability  has,  in  the  writer's  judg- 
ment, been  due  to  the  genius  of  Karl  Pearson.  Until  he  began 
his  work  all  statisticians,  astronomers,  and  physicists  who  had 
anything  to  do  with  the  theory  of  probability,  either  from  the 
standpoint  of  statistics  or  that  of  the  theory  of  errors  of  obser- 
vation, had  been  content  to  use  the  so-called  ''normal"  curve 
of  errors  to  describe  the  distribution  of  chance  determined 
events.  One  of  the  characteristics  of  this  curve  is  that  it  is 
symmetrical.  According  to  it  events  above  the  mean  are  as 
likely  to  happen  as  events  below  the  mean.     Observed  statis- 
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tics  of  natural  phenomena  were  found,  as  a  matter  of  fact, 
to  give  in  many  cases  asymmetrical  distributions.  Indeed, 
some  of  the  very  examples  used  in  the  text-books  to  illustrate 
the  normal  curve  do  not  accord  with  it  when  tested  by  an 
accurate  measure  of  goodness  of  fit  (for  which  extremely  val- 
uable instrument  of  statistical  research  we  are  again  indebted 
to  Pearson).  That  convenient  scape-goat  ''chance"  was  ap- 
pealed to,  however,  to  account  for  the  discrepancies.  Starting 
from  the  sound  position  that  the  facts  of  nature  are  of  more 
importance  than  any  theory,  even  though  it  be  one  beautiful 
enough  to  excite  worship,*  Pearson  in  three  classic  memoirs, 
in  the  series  of  ''Mathematical  Contributions  to  the  Theory  of 
Evolution,"  developed  a  theory  of  skew  frequency  curves,  and 
skew  correlation,  which  took  account  of  the  asymmetry  so 
frequently  seen  in  chance  determined  phenomena.  This  sys- 
tem of  skew  frequency  curves  has  had  the  test  now  of  nearly 
twenty  years'  usage.  Every  attempt  at  destructive  criticism 
which  has  been  aimed  against  it  has  failed.  None  of  the 
substitutes,  some  of  which  have  been  proposed  by  very  eminent 
mathematicians,  have  shown  any  approach  to  the  generality 
and  elegance  of  these  curves. 

Few  biologists  have  an  adequate  conception  of  the  extent 
to  which  biometry  is  indebted  to  Prof.  Karl  Pearson.  If,  as 
has  been  maintained,  every  real  advance  in  science  depends 
upon  the  discovery  and  perfection  of  a  new  technique,  then, 
for  whatever  advance  in  biology  may  come  through  biometry, 
the  debt  to  that  distinguished  investigator  will  be  large  for 
many  years  to  come. 

With  so  much  by  way  of  historical  orientation  we  may  now 
turn  to  a  consideration  of  the  actual  concrete  results  which 
the  biometrical  method  of  attacking  biological  problems  has 
yielded.  Here,  of  course,  only  a  few  of  the  more  important 
and  outstanding  points  can  be  touched  upon.  Anything  like 
a  complete  review  of  the  pertinent  literature  is  clearly  out  of 
the  question  in  view  of  the  fact  that  the  statistical  method  is 
literally  coming  to  permeate  all  fields  of  biological  research. 
Starting,  as  we  have  seen,  with  the  application  to  the  problems 
of  heredity,  biometric  methods  first  were  taken  into  other 

*G«]fcoii  ahragraiiMflted  that  the  Qneka  would  have  deified  the  "law  of  enor"  had  they  known  of  it. 
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phases  of  the  evolution  problem,  as,  for  example,  variatiooi 
simple  and  correlated,  natural  selection,  homogamy,  etc. 
From  these  fields  to  comparative  anatomy  and  taxonomy  was 
an  easy  step.  The  whole  field  of  experimental  embryology 
and  Entwicklungsmechanik  clearly  offered  splendid  opportu- 
nities for  the  biological  statistician  to  bring  his  new  technique 
into  operation,  which  he  was  not  slow  to  realize.  In  the  field 
of  animal  behavior  and  comparative  psychology  statistical 
methods  have  taken  a  prominent  place  in  the  investigator's 
armamentarium,  doubtless  the  more  readily  because  of  the 
considerable  development  of  Psychophysik  in  the  domain  of 
human  psychology.  Finally,  and  most  recently,  biometric 
methods  are  making  a  place  for  themselves  in  cytology. 

Out  of  such  a  wealth  of  material  it  is  difGicult  to  single  par- 
ticular researches  for  special  mention.  Instead  let  us  try  to 
examine  in  the  brief  time  at  our  disposal  some  of  the  more 
noteworthy  results  of  biometry  in  certain  broad  general  lines. 
Foremost  stands  the  subject  of  heredity.  Here  a  curiously 
complicated  condition  of  affairs  has  existed.  At  just  the  time 
(1900)  when  biometric  researches  in  this  field  were  being  most 
actively  prosecuted  by  Pearson  and  his  co-workers  came  the 
rediscovery  of  the  work  of  Gregor  Mendel,  and  the  laws  of 
inheritance  which  that  work  established.  It  was  at  once  per- 
ceived that  these  results  gave  a  fundamentally  new  concep- 
tion of  the  physiology  of  the  hereditary  process.  This  was, 
in  certain  respects,  completely  at  variance  with  the  concept 
of  heredity  developed  by  Darwin  and  Galton,  which  had 
furnished  the  leading  idea  in  the  investigations  of  Pearson. 
In  the  judgment  of  the  great  majority  of  the  workers  in  this 
field,  the  newer  Mendelian  principles  rendered  the  older  meth- 
ods of  research  essentially  futile.  It  appeared  that  they  were 
not  adapted  to  get  at  the  real  kernel  of  the  problem.  This 
opinion  has  gained  strength  with  the  passing  of  time.  It  led, 
however,  to  the  premature  and  unfortunate  conclusion  that, 
because  biometric  methods  as  applied  to  the  problem  of  hered- 
ity in  one  particular  case  and  one  particular  way  did  not 
lead  to  fruitful  results,  therefore  these  methods  were  of  no 
use  under  any  circumstances  in  dealing  with  this  problem. 
Happily  this  view  found  an  immediate  corrective  in  the 
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investigations  of  the  distinguished  Danish  botanist,  Prof.  W. 
Johannsen.  His  "Elemente  der  exdkten  Erblichkeitslehre/' 
of  which  a  new  and  greatly  enlarged  edition  is  just  off  the 
press,  gave  a  clear  demonstration  that  biometric  methods, 
when  guided  by  sound  biological  ideas,  were  not  only  a  great 
aid  in  the  elucidation  of  the  problems  of  heredity,  but  were 
in  fact  essentials.  These  methods  enabled  Johannsen  to  dem- 
onstrate with  convincing  clearness  the  fundamental  distinction 
between  phenotypic  and  genotypic  variations;  those,  on  the 
one  hand,  which  have  to  do  solely  with  the  soma  and  not  at 
all  with  inheritance,  and  those,  on  the  other  hand,  which  are 
inherited.  This  is  a  most  fundamental  concept,  ui)on  which 
all  modem  progress  in  the  study  of  this  great  problem  is  based. 
Furthermore  by  the  aid  of  biometric  methods  Johannsen  was 
able  to  show  the  real  nature  and  mode  of  operation  of  selec- 
tion, artificial  and  natural.  These  results  mark  a  real  debt 
of  biology  to  statistics. 

It  may  fairly  be  said  that  the  results  which  have  been 
obtained  by  the  application  of  statistical  methods  to  biological 
problems  in  the  fidd  of  Entwicklungsmechanik  stands  second 
in  importance  only  to  those  in  the  fields  of  evolution  and 
heredity.  Biometry  has  furnished  a  valuable  adjunct  to  the 
experimental  method  in  the  analysis  of  many  problems  of 
morphogenesis.  In  particular  attention  should  be  called  to 
studies  on  growth,  and  also  to  studies  on  the  general  tectonic 
of  the  organism.  By  the  application  of  appropriate  biometric 
methods  two  fundamental  laws  of  growth  of  wide  generality 
in  both  the  plant  and  animal  kingdoms  have  been  established. 
The  first  of  these  relates  to  absolute  growth  increments,  and 
states  that  as  an  organism  increases  in  size  the  absolute  in- 
crement per  unit  of  time  becomes  progressively  smaller,  in 
accordance  with  a  logarithmic  curve.  In  other  words,  the  size 
which  an  organism  has  attained,  after  having  grown  a  given 
time,  is  a  logarithmic  function,  simple  or  complex  as  the  case 
may  be,  of  the  time  that  it  has  been  growing.  The  second  law 
of  growth,  which,  like  the  first,  appears  to  be  of  wide  gener- 
ality, relates  to  the  variability  of  the  growing  organisms,  and 
states  that  relative  variability  tends  to  decrease  progressively 
as  growth  continues.    The  problem  of  growth  has  been  par- 
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ticularly  studied  from  the  biometrical  standpoint,  for  some 
years  past,  by  Dr.  H.  H.  Donaldson  and  Dr.  ShinMshi  Hatai, 
of  the  Wistar  Institute  of  Anatomy,  using  chiefly  the  white 
rat  as  material  for  investigation.  The  pioneer  researches  in 
this  field  were  those  of  Prof.  Charles  Sedgwick  Minot  of  Har- 
vard Medical  School,  on  guinea  pigs.  Other  workers  have 
studied  with  similar  results  the  same  problem  in  a  number  of 
plants. 

Directly  connected  with  the  studies  on  growth  has  been  the 
quantitative  investigation  of  the  principles  of  morphological 
organization.  This  I  have  referred  to  above  as  the  problem 
of  the  general  tectonic  of  the  living  body.  This  problem  is  one 
which  has  by  no  means  as  yet  received  the  attention  which  is 
its  due.  It  is  one  on  which  little  real  progress  can  be  made 
except  by  the  use  of  biometric  methods. 

Turning  again  to  the  general  field  of  organic  evolution  a 
very  important  result  of  the  statistical  method  has  been  the 
proof  which  it  has  given  of  the  existence  of  assortative 
mating  in  the  breeding  of  animals  under  natural  conditions, 
and  the  measurement  of  the  degree  of  this  assortative  mating 
or  homogamy  in  particular  cases.  The  significance  of  homog- 
amy  as  a  vera  ca\isa  of  evolution  was  first  adequately  empha- 
sized by  the  post-Darwinians,  and  particularly  by  Romanes^ 
He  pointed  out  that:  ''Isolation  takes  rank  with  Heredity 
and  Variability  as  one  of  the  most  fundamental  principles 
of  organic  evolution.  For,  if  these  other  two  principles  be 
granted,  the  whole  theory  of  descent  resolves  itself  into  an  in- 
quiry touching  the  causes,  forms  and  degrees  of  Homogamy. '^ 
When  this  was  written  (1897)  there  was  practically  no  defi- 
nite and  precise  knowledge  in  even  a  single  instance  ''touching 
the  causes,  forms  and  degrees  of  Homogamy.''  Since  that 
time,  as  a  result  of  the  application  of  biometric  methods  to 
this  problem,  the  degree  of  homogamy  has  been  precisely 
measured  in  a  number  of  cases,  in  some  of  which  even  its 
existence  was  not  before  suspected.  Pearson  and  his  co-work- 
ers have  studied  assortative  mating  in  man.  They  have  been 
able  to  show  that  for  a  wide  variety  of  characters  there  is  a 
definite  and  statistically  significant  degree  of  resemblance 
between  husband  and  wife.    Going  to  the  other  end  of  the 
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evolutionary  scale  it  has  been  conclusively  and  independently 
demonstrated  by  Prof.  H.  S.  Jennings  of  Johns  Hopkins  Uni- 
versity, and  the  present  speaker,  that  in  the  conjugation  of 
Paramecium  there  is  a  high  degree  of  assortative  mating ; ' '  like 
pairs  with  like"  to  a  marked  degree.  A  rich  harvest  awaits 
further  tilling  of  this  field.  Clear  as  is  the  significance  of 
homogamy  as  a  factor  in  evolution  when  viewed  from  the  cider 
standpoint  emphasized  by  Romanes,  the  whole  matter  gains 
added  significance  in  the  light  of  the  newer  studies  of  heredity. 
The  important  investigations  of  Prof.  E.  M.  East  of  Harvard 
University  on  heterozygosis  clearly  indicate,  as  a  collateral 
issue,  the  significance  of  studying  the  degree  of  assortative 
mating  which  occurs  in  the  reproduction  of  wild  forms,  for  ho- 
mogamy tends  automatically  to  produce  homos^gosis.  It  may 
be  said  that  we  are  not  likely  to  gain  any  adequate  conception 
or  measure  of  the  significance  of  heterozygosis  as  a  factor  in 
organic  evolution  until  we  have  in  hand  the  results  of  more 
extended  investigations  than  have  yet  been  made  regarding 
the  frequency  of  occurrence  and  degree  of  assortative  mating 
in  nature. 

We  may  now  turn  in  conclusion  to  the  more  general  and 
philosophical  aspects  of  the  relation  of  statistical  science  to 
biology.  As  I  have  elsewhere  pointed  out,  **the  real  purpose 
of  biometry  is  the  general  quantification  of  biology.  Its  fun- 
damental viewpoint  is  that  without  a  study  of  the  quantita- 
tive relations  of  biological  phenomena  in  the  widest  sense  it 
will  never  be  possible  to  arrive  at  a  full  and  adequate  knowl- 
edge of  those  phenomena.  This  viewpoint  insists  that  a 
description  which  says  nothing  about  the  magnitude  of  the 
thing  described  is  not  complete,  but,  on  the  contrary,  lacks  an 
element  of  primary  importance.  It  insists,  also,  that  an  ex- 
periment which  takes  no  account  of  the  probable  error  of  the 
results  reached  is  inadequate  and  as  likely  as  not  to  lead  to 
incorrect  conclusions." 

Statistical  .science  has  brought  to  biology  three  fundamen- 
tally important  things  which  it  had  previously  lacked.  These 
are:  first,  a  method  of  describing  a  group  of  individuals  in 
terms,  not  of  its  component  individuals,  but  in  terms  of  its 
(the  group's)  own  attributes  and  qualities;  second,  the  con- 
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cept  of  ''probable  error/'  which  makes  possible  an  estimate  of 
the  probable  accuracy  of  a  series  of  observations ;  and  third, 
a  method  of  measoring  the  degree  of  association  or  correlation 
between  the  variations  in  a  series  of  characters  or  events. 
Time  is  lacking  to  develop  each  of  these  points,  nor  is  it 
necessary,  for  they  have  been  discussed  in  detail  elsewhere. 

In  what  has  preceded  I  have  tried  to  show  that  by  turning 
to  statistical  science  for  aid  the  biologist  has  greatly  aug- 
mented his  powers  of  analysis  in  the  domain  of  Ms  own  par- 
ticular problems.  While  the  branch  of  sciencci  which  has  been 
called  into  being  by  this  coalition,  is  yet  too  young  to  have 
shown  its  full  capabilities,  yet  I  think  its  achievements  have 
been  sufficient  in  quality  and  amount  to  justify  the  belief  that 
its  position  is  secure  and  its  promise  bright.  Biometry  seems 
destined  to  become  a  permanent  and  important  branch,  at 
once  of  biological  investigation  and  of  statistical  inquiry. 
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THE  TECHNIQUE  OP  PUBLIC  STATISTICAL 
EXHIBITS. 

Bt  Ghablxs  J.  8T0KXT,  Supervisor  of  ExMhiis,  New  York  State 
Department  of  Health. 


The  effective  presentation  of  statistics  in  a  public  educa- 
tional exhibit  is  fraught  with  great  danger  if  the  statistican 
exhibitor  does  not  put  himself  in  the  public's  place  and 
design  his  exhibit  from  their  standpoint  rather  than  from 
his  own.  In  fact,  in  more  than  one  exhibit  addressed 
to  the  poor  of  our  cities  and  largely  attended  by  them,  statis- 
tics of  a  very  complicated  nature  have  been  shown  in  an 
equally  complicated  manner;  and  although  they,  no  doubt^ 
occasioned  curiosity  and  remark  because  of  numerous  brightly 
colored  lines,  they  gave  no  instruction.  The  exhibitor  should 
first  of  aU  study  the  viewpoint  of  the  audience  to  be  addressed. 
He  must  understand  the  mind  of  the  public. 

For  an  exhibit  of  statistical  material,  as  for  any  exhibit^ 
the  preliminary  plan  should  center  around  some  real  reason 
for  the  exhibit.  This  should  be  evident  throughout  the  entire 
exhibit  and  should  join  the  parts  into  one  continuous  whole. 
There  should  be  a  beginning,  a  climax,  where  a  certain  big 
idea  should  stand  out,  and  an  end. 

The  end  of  the  exhibit  should  be  as  interesting  as  the  begin- 
ning, and  the  climax,  or  the  one  thing  emphasized  above  all 
others,  should  be  so  compelling  that  everyone  who  enters  the 
exhibition  will  pass  out  with  it  in  mind. 

Preliminary  plans  of  exhibits  are  usually  good  because  it  is' 
much  easier  to  outline  an  exhibit  on  paper  than  to  transpose 
the  same  outline  into  exhibitable  form.  A  recent  exhibition 
had  one  of  the  best  preliminary  plans  I  have  ever  seen.  It 
was  orderly,  in  sequence,  and  complete,  but  the  exhibit  installed 
was  just  the  reverse.  In  transposing  from  the  written  out- 
line to  the  actual  presentation  and  arrangement,  someone  had 
failed.  The  failure  was,  no  doubt,  due  to  lack  of  a*  good 
detailed  working  plan  around  which  the  exhibit  is  actually 
built. 
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An  excellent  way  to  see  the  exhibit  as  it  will  be  when  in- 
stalled is  to  work  what  may  be  called  preliminary  filling  cards 
on  which  every  chart,  placard,  poster,  etc.  is  described  or  dupli- 
cated, and  indexed  under  its  appropriate  division.  Nothing 
should  be  left  to  chance  and  every  word  and  scheme  of  pres- 
entation should  be  under  inspection  and  subject  to  revision 
as  the  preparation  of  the  exhibit  progresses.  A  final  index  of 
the  material  may  be  made  when  all  the  material  is  in  and 
arranged.  If  this  final  index  is  made  in  duplicate,  a  good 
part  of  it  may  be  used  as  a  copy  by  the  letterer  or  draftsman. 

For  a  public  educational  exhibit,  statistical  information 
should  be  presented  in  the  simplest  possible  manner.  I  have 
seen  exhibits  in  the  preparation  of  which  the  poor  public 
was  apparently  never  considered  although  the  exhibits  were 
avowedly  made  for  them.  Few  people  will  bother  to  read 
many  curves  or  to  study  out  intricate  charts.  One  of  the 
best  ways  to  get  an  idea  of  what  the  public  will  read  or  study 
is  to  scan  the  advertising  pages  of  our  good  monthly  maga- 
zines. The  advertising  man  knows  better  than  anyone  else 
today  just  how  much  the  public  will  read  before  the  page  is 
turned  for  something  more  interesting.  He  also  knows  what 
will  attract  and  how  to  make  it  attractive.  A  telling  adver- 
tisement does  not  require  intensive  study.  It  is  prepared  to 
compel  attention  and  to  force  a  certain  idea  upon  the  observer. 

An  exhibit  should  be  entertaining.  No  matter  how  valu- 
able the  material  presented  is,  if  it  is  not  entertaining,  the 
points  are  lost.  The  motive  back  of  an  exhibit  may  be  as 
serious  as  possible  yet  it  must  not  be  forgotten  that  the  general 
public  attends  exhibits  not  to  study  but  to  be  amused.  The 
pill  must  be  coated  and  the  most  clever  exhibitor  is  he  who 
does  this  best. 

Simplicity  and  brevity  are  the  keynotes  of  the  successful 
exhibit.  One  should  have  much  to  select  from  but  should 
select  little.  Too  many  exhibits  have  lost  in  effect  by  the 
quantity  of  material  used.  This  is  caused  by  the  mistaken 
idea  that  the  larger  the  exhibit  the  more  successful  it  is. 

Variety  of  display  is  far  more  important  than  variety  of 
material.  Poor  material  well  displayed  will  teach  more  than 
the  best  ideas  presented  in  a  monotonous  and  unattractive 
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form.  An  exhibitor  must  have  many  methods  of  presentation. 
Uniformity  of  method  is  deadly.  Everything  in  an  exhibit 
should  be  designed  in  competition  with  the  rest  and  every- 
thing should  hit  out  and  attract  the  observer. 

An  exhibit  should  be  planned  to  show  only  the  basic  or 
principal  points  of  the  subject.  One  should  not  try  to  present 
all  the  arguments.  A  successful  exhibit  should  be  suggestive 
of  the  subject  rather  than  complete.  The  main  idea  of  an 
exhibit  should  be  to  make  people  think  and  to  arouse  interest 
for  further  study  of  the  subjects  presented.  The  ideas  ex- 
pressed should  connote  others.  Detailed  information  may  be 
exhibited  in  small  form  as  in  wall  cabinets  or  albums  which 
those  interested  may  study  but  which  the  hurried  or  dis- 
interested observer  can  pass  by.  Many  exhibits  are  filled  with 
inconsequential  detail  from  the  midst  of  which  the  vital  points 
have  a  hard  task  to  make  themselves  known.  If  an  idea  can- 
not be  expressed  in  twenty  words,  it  should  be  printed  in  a 
pamphlet  and  be  given  publicity  that  way. 

Then  again,  big  ideas  are  often  too  feebly  expressed.  Vig- 
orous, terse  expressions  combined  with  size  will  put  an  idea 
to  the  forefront.  A  minute  chart  will  not  be  noticed  no 
matter  how  valuable  it  is.  The  size  and  arrangement  of  an 
idea  to  be  expressed  must  be  designed  in  relation  to  the  sur- 
rounding exhibits. 

The  exhibit  should  have  high  lights  or  points  of  attraction. 
A  certain  uniformity  of  installation  is  desirable  such  as  back- 
grounds and  framing  but  variety  of  display  is  absolutely 
necessaiy.  Moving  exhibits  attract  more  than  anything  else. 
Bright  colors  also  invite  attention  and  lend  an  attractiveness 
to  an  exhibit.  White  lettering  on  gray  or  black  is  hard  on  the 
eyes  and  not  nearly  as  attractive  as  black  letters  on  a  gray  or 
light  buff  back-ground.  Roman  or  else  block  letters  are  the 
most  readable.  It  is  easier  to  read  words  composed  of  caps 
and  lower  case  letters  than  words  of  all  caps.  The  size  of 
lettering  must  also  be  carefully  considered  and  no  letters 
should  be  used  which  cannot  be  easily  read  at  least  twenty 
feet  away. 

The  statistician  should  not  confine  his  means  of  expression 
to  charts.    Although  graphic  in  form,  if  made  for  public 
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exhibition,  they  will  usually  be  found  too  complicated,  and  a 
row  of  charts  will  drive  most  visitors  away.  This  may  be  sad 
news  for  statisticians  but  it  is,  nevertheless,  true.  Only  the 
very  simplest  curves  should  be  use  and  these  sparingly.  One 
comparison  on  a  chart  is  all  that  should  be  shown  as  more  con- 
fuse. It  must  be  remembered  that  most  people  read  very  few 
statistics  in  their  day's  work.  If  they  can  understand  them, 
they  find  them  too  wearisome  to  concentrate  their  attention  on 
them  very  long  in  an  exhibit.  Where  there  are  simpler  things 
to  look  at  they  go  to  them. 

Comparisons  by  means  of  lines,  either  parallel  or  perpen- 
dicular, are  easily  grasped  although,  as  mentioned,  there 
should  be  only  one  point  to  be  brought  home.  The  compari- 
sons should  be  plainly  made  and  no  complicated  **keys"  or 
£fystems  of  notation  used. 

Maps  used  to  illustrate  the  geographical  distribution  of 
statistics  should  be  utilized  as  sparingly  as  charts.  In  fact 
any  one  method  of  display  cannot  be  employed  very  many 
times  in  an  exhibit  if  the  attractive  value  of  it  is  to  be  retained.  • 
Where  a  map  is  used,  it  should  be  drawn  so  that  everything 
is  eliminated  except  the  geographical  data,  such  as  bounda- 
ries and  cities,  necessary  to  present  the  facts  or  comparison. 
Showing  statistics  in  a  concrete  form  such  as  blocks  of  dif- 
ferent sizes  is  an  old  and  interesting  method.  Everyone  re- 
members the  exhibit  of  the  number  of  tickets  annually  sold  at 
subway  stations,  first  shown  at  the  New  York  Budget  Exhibit. 
A  map  several  feet  long  of  Manhattan  and  the  Bronx  was  used 
from  which  at  the  designated  stations  colored  sticks  of  pro- 
portionate heights  were  placed. 

To  translate  statistics  into  cartoons  or  posters  is  a  popular 
and  valuable  method  to  bring  home  necessary  information. 
For  instance,  one  cartoon  seen  recently  pictured  a  waterfall, 
the  flow  of  water  illustrating  the  enormous  infant  mortality, 
which  when  compared  to  the  number  bom  (contents  of  the 
reservoir)  was  extremely  effective.  The  'figures  and  percents 
were  lettered  in  their  respective  places  and  the  whole  taught 
a  lesson  which  no  amount  of  unaided  statistics  could  have 
done.    When  comparisons  are  made,  appeals  to  past  experi- 
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ences  of  the  observer  should  be  made;  that  is  by  the  use  of 
homely  illustrations. 

A  striking  method  of  ^'coating  the  pill"  is  to  combine  sta- 
tistics with  a  few  words  of  text.  These  figures  should  be 
round  numbers  wherever  possible  as  they  are  more  easily  and 
quickly  read.  Most  persons  mentally  reduce  a  large  number 
to  its  nearest  thousands  or  hundreds  as  the  case  may  be.  For 
the  same  reason,  unless  the  number  or  percent  is  very  small, 
not  more  than  two  decimal  places  should  be  used  and  prefer- 
ably none  at  all.  Cents  should  be  left  out  of  items  whenever 
possible  as  they  serve  only  to  confuse. 

In  an  exhibit  where  one  idea  or  item  is  considered  many 
times,  a  helpful  way  is  to  always  put  the  figures  or  lE^ymbd 
in  a  distinctive  color.  This  will  aid  the  observer  to  recognize 
the  figure  at  once  and  it  will  also  serve  as  a  starting  point 
for  his  interest. 
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THE  INFLUENCE  OF  MABBIAGB  ON  THE  DEATH- 
BATE  OF  MEN  AND  WOMEN. 

By  Giobos  I.  Bliss,  A  B.,  AA.  A. 


Prof.  Walter  F.  Willcoz,  in  his  sixth  annual  report  to  the 
New  York  State  Commissioner  of  Healthy  submitted  some  very 
interesting  tables  as  to  the  influence  of  marriage  on  the  health 
of  men  and  women.  His  study  was  based  on  the  population 
and  deaths  of  New  York  state  outside  of  greater  New  York 
and  Buffalo  for  1909-1911.  Prof.  WiUcox  showed  that  the 
death-rate  of  husbands  is  much  lower  than  that  of  bachelors  at 
each  age  group,  except  80  and  over ;  and  that  at  the  ages  from 
30-49  the  death-rate  of  the  former  is  less  than  one  half  of 
that  of  the  latter.  He  likewise  showed  that  the  death-rate  of 
married  women  is  lower  than  that  of  spinsters  at  each  decen- 
nial age  group,  excepting  20-29,  as  it  is  set  forth  in  the 
following  table : 

TABLE  I. 

POPULATION.  DEATHS  AND  DEATH-RATEB  CLASSIFIED  BT  SEX,  AGE,  AND  MABTTAL 
CONDITION,  NEW  TOBK  STATE  (EXCLUSIVE  OF  NEW  YOBK  CITY  AND  BUFFALO). 

(Aymfe  of  1900,  1910, 1911.) 

MALE. 


AfBPttiod. 

Sunk 

Mwiad. 

POpuhtioiL 

Deaths. 

DeatlMte. 

Pbpulatioo. 

Dflrtha. 

DeMlMi^. 

90-29 

76,614 
67,172 

9,881 
8,789 

764 

724 
607 
604 
881 
164 

6.6 
12.9 
19.6 
28.7 
61.0 
101.4 
204.2 

128J88 
229,128 
196,466 
144.972 
96.678 
40,016 
6,184 

688 

1,344 
1.866 
2.466 
3.161 
2.910 
1.268 

4.2 

ao-89 

6.9 

40-49 

9.6 

50-60 

17.0 

60-60 

81.^ 

70-79 

72.7 

80  and  orw 

206.1 
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TABLE  n. 
FEMALE. 


AfBFBriod. 

Sunk. 

llHriad. 

F^pditk.. 

DWIlM. 

Dntkntau 

nM»u*L».. 

DHlht. 

D«rtb.ntt. 

AiqWMHUU. 

2IK29 

145.587 
54.700 
85.812 
19.889 
12.062 
^628 

684 

SI 

886 
448 

462 
296 

4.7 
7.4 
10.0 
19.9 
87.1 
82.2 
279.8 

176.588 
227.478 
187.947 
1K67S 
68.781 
21.112 
1348 

1.006 
1.428 
1.586 
1.808 
1.988 
1.296 
860 

5.7 

10-89 

6.3 

40-10 

8.2 

50*50 

14.4 

6IM0 

28.1 

Ifhn 

89Mdof«r...^. 

61.4 
194.8 

The  results  were  so  startling  that  they  aroused  a  good  deal 
of  comment  in  the  daily  papers,  and  merit  further  investiga- 
tion. But  in  view  of  the  dearth  of  reliable  statistics  on  this 
study  in  the  United  States  I  resorted  to  the  well-known  letters 
of  Dr.  James  Stark  to  the  Begistrar-Oeneral  of  births,  deaths, 
and  marriages  in  Scotland,  and  found  very  interesting  tables 
on  this  subject. 

I  therefore  submit  the  following  table  showing  the  popula- 
tion and  deaths  of  married  and  unmarried  men  at  each  quin- 
quennial age  group  and  the  death-rate  per  1,000  living : 

Fbom  the  Ninth  Detailed  Report  (1863). 

TABLE  m. 
MABBIED  AND  UNBIARHDED  MEN  IK  SCOTLAND. 


UoBMriad. 

S^ 

Dflrtha. 

Dflttbflito. 

NuBlMr 

D«Um. 

Deftth-mto. 

20^ 

22.016 
54jm 
66.158 
68368 
62M 
54306 
49301 

w& 

22.021 

16^029 

9.716 

5.477 

1.708 

449 

108 

28 

187 

460 

600 

690 

782 

869 

880 

929 

1316 

1.184 

1391 

1.186 

968 

488 

187 

40 

15 

6.0 

8.7 

9.1 

10.8 

12.5 

15.9 

17.7 

24.4 

88.9 

51.5 

80.6 

116.8 

174.0 

285.7 

805.1 

888.4 

585.7 

106387 
48318 
25362 
15357 
12311 
8.824 
7.686 

!^ 

2348 

2.021 

1.081 

518 

151 

50 

6 

8 

1351 
666 

883 
253 
208 
179 
205 
142 
227 
156 
206 
157 
101 
32 
21 
8 

11.7 

2^-50 

13  7 

884 

14  8 

STSo! :::;::.... 

16  0 

40^ 

16  9 

45^ 

30.3 

504. 

26  8 

ShB:::::::::;: 

26.6 

604 

43  3 

65-70 

54.8 

79-1$ 

101  4 

75-80 

145.4 

804 

196  9 

864 

211  9 

tl^4g 

490  0 

95-100 

l69«dabof«..  . 

500.0 

ADi«M 

56837« 

1L766 

28.4 

248350 

4.189 

17.2 

Digitized  by  CjOOQ IC 


66  American  Statistical  Association.  [56 

The  first  striking  fact  which  this  table  reveals  is  that  the 
death-rate  of  the  bachelors  was  double  that  of  the  mar- 
ried men  between  the  ages  of  20  and  25.  As  its  persons  be- 
came older,  this  excessive  difference  in  the  death-rates  of  the 
married  and  unmarried  decreased  slowly  and  regularly,  show- 
ing the  difference  in  favor  of  the  married  men  at  every  period 
of  life.  It  is  thus  proved  that  the  state  of  bachelorhood  is 
more  destructive  to  life  than  the  most  unwholesome  trades. 
When  we  come  to  the  total  death-rate  at  all  ages,  however,  the 
very  reverse  is  the  case.  The  general  death-rate  among  mar- 
ried men  is  very  much  higher  than  that  among  single  men ;  so 
that,  while  only  1,723  bachelors  died  during  the  year  out  of 
every  100,000  bachelors,  2,338  married  men  died  out  of  a  like 
number  of  married  men. 

This  apparent  contradiction  may  be  explained  as  due  to  the 
fact  that  the  number  of  bachelors  being  far  greatest  at  that 
period  of  life  when  the  mortality  is  very  low,  namely,  from  20 
to  24,  whereas  the  number  of  married  men  is  greatest  at  those 
periods  of  life  when  the  mortality  is  high,  seeing  that  the  mor- 
tality increases  with  age.  Furthermore,  almost  half  of  all  the 
deaths  of  the  bachelors  occur  before  the  thirtieth  anniversary, 
at  which  period  the  mortality  is  much  lower  than  at  the  more 
advanced  periods  of  life.  When  the  whole  deaths  at  all  ages 
are  thrown  together  and  compared  with  the  total  bachelors 
living,  the  general  mortality  seems  to  be  little  higher  than  that 
due  to  the  earlier  period  of  life.  Among  the  married  men, 
on  the  other  hand,  the  greatest  number  of  deatiis  occurs  be- 
tween the  sixtieth  and  seventy-fifth  year  of  life,  at  which  period 
the  mortality  is  high  as  compared  with  the  number  living. 
Consequently,  when  the  total  deaths  of  the  husbands  of  all  ages 
are  compared  with  the  total  living,  a  high  mortality  seems  to 
have  prevailed,  because  the  persons  were  all  so  much  older 
when  they  died  than  were  the  bachelors.  Therefore,  compar- 
ing the  total  deaths  of  the  married  at  all  ages  with  the  total 
deaths  of  the  bachelors,  necessarily  leads  to  a  false  conclusion. 
In  comparing  mortality  rates  of  two  or  more  classes,  to  be  cor- 
rect, it  must  be  limited  to  comparing  at  each  age  group,  and 
the  smaller  we  take  the  age  group  the  more  nearly  correct  are 
the  rates. 


Digitized  by  CjOOQ IC 


57]  The  Influence  of  Marriage  on  the  Death-Rate  57 

Before  we  proceed  to  compare  the  facts  relative  to  the  very 
different  death-rates  of  the  married  and  Tinmarried  men  in  the 
whole  population  of  Scotland  for  the  year  1863  with  those 
brought  out  by  Professor  Willcox  we  must  bear  in  mind  that 
the  widowed  and  divorced  were  included  among  the  married 
men  in  the  former,  while  in  the  latter  they  were  tabulated 
separately.  According  to  Professor  Willcox  the  death-rate 
of  widowers  and  divorced  men  is  very  much  higher  than  that 
of  husbands  of  the  same  age  and  about  the  same  as  bachelors 
between  the  ages  30  and  80.  Making  due  allowance  for  the 
widowed  and  divorced  men  Table  I  is  in  every  point  corrobo- 
rated by  Table  III.  Had  Professor  Willcox  tabulated  his  sta- 
tistics in  quinquennial  ages  he  would,  doubtless,  have  found  the 
relative  difference  in  the  death-rate  between  husbands  and 
bachelors  higher  between  20  and  29  and  also  higher  for  ages 
80  and  over. 

In  view  of  the  striking  difference  between  the  death-rates  of 
married  and  unmarried  men  shown  to  exist  at  each  quinquen- 
nial age  in  the  population  of  Scotland  for  the  year  1863,  it  was 
decided  to  investigate  the  subject  further.  Accordingly  an- 
other table  was  prepared  based  on  the  statistics  of  1864.  It 
is  not  necessary  to  give  the  table  here  but  I  might  mention  the 
fact  that  it  corroborated  in  every  point  the  preceding  one. 

The  different  death-rates  prevailing  among  married  and 
single  men  in  Tables  I  and  III  were  brought  out  by  a  com- 
parison of  the  deaths  with  the  living,  where  the  correctness  of 
the  conclusion  rests  on  the  truthfulness  of  the  numbers  of  the 
married  and  unmarried  as  ascertained  at  the  census.  But 
the  correctness  of  the  conclusion  may  be  tested  by  estimating 
the  mean  age  at  death  of  the  married  and  the  unmarried,  and 
if  the  two  results  corroborate  each  other,  we  may  place  greater 
confidence  in  the  results  deduced  from  the  facts. 

I  have  calculated  the  mean  age  at  death  of  all  the  husbands 
and  bachelors  from  20  to  the  close  of  life  and  find  that  the 
mean  age  at  death  of  husbands  in  Professor  Willcox 's  table 
was  60.0,  whereas  the  mean  age  at  death  of  the  bachelors  was 
only  43.6,  a  difference  of  16.4  years.  In  Table  III  the  mean 
age  at  death  of  the  married  was  59.7,  whereas  the  mean  age  at 
death  of  the  bachelors  was  40  years,  a  difference  of  19.7  years. 


Digitized  by  CjOOQ IC 


58  American  StatUtical  Associatum.  [58 

It  would  appear  that  the  hnsbandB  in  New  York  State  (outside 
of  New  York  City  and  BuflPalo)  have  a  chance  of  living  16.4 
years  longer  than  those  who  remain  bachelors;  and  that  the 
married  men  of  Scotland  have  a  chance  of  living  19.7  years 
longer  than  the  unmarried. 

These  statistics  seem  to  prove  that  the  married  state  is  best 
fitted  for  mankind.  The  married  man  is,  in  general,  not  only 
more  healthy,  vigorous,  and  free  from  the  diseases  of  the  un- 
married, but  he  is  also  more  regular  in  his  habits,  is  better 
housed,  better  fed,  and  better  attended  to.  The  married  men 
may  be  accounted  as  selected  lives ;  for  the  weak,  the  delieatey 
those  suffering  from  disease  of  any  kind,  the  dissipated  and  the 
licentious  are  not  as  likely  to  marry,  so  that  a  larger  propor- 
tion of  such  are  found  among  the  ranks  of  the  unmarried  men ; 
and  these  are  known  to  die  at  a  much  higher  rate  than  the 
robust  and  temperate.  This  is  the  natural  explanation  of  the 
difference  which  exists  in  the  death-rates  of  the  married  and 
unmarried. 

The  various  reasons  enumerated  above,  however,  would  only 
account  for  the  difference  in  the  death-rate  of  the  married  and 
unmarried  during  the  earlier  years  of  life,  say  from  20  to  40 
years  of  age,  but  quite  fails  to  explain  the  difference  in  the 
death-rate  at  the  higher  ages,  for  almost  all  those  who  remain 
unmarried  from  natural  infirmity  of  constitution,  or  from 
being  addicted  to  intemperate  or  licentious  habits,  die  before 
they  have  attained  their  fortieth  anniversary.  Very  few 
survive  the  critical  age  of  50.  Therefore,  all  bachelors  who 
survive  their  fortieth  year,  and  certainly  all  those  above  50 
years  of  age,  must  be  considered  as  selected  lives;  and  the 
difference  found  to  exist  in  the  death-rates  of  the  married  and 
unmarried  in  that  period  of  life  can  reasonably  be  attributed 
to  causes  connected  with  their  being  married  or  unmarried. 

In  the  seventh  and  eighth  detailed  annual  report  (relating  to 
the  year  1861  and  1862  in  Scotland),  attention  was  directed  to 
the  influence  of  marriage  on  the  death-rate  of  women.  Two 
tables  were  published,  based  upon  the  return  of  1861  and  1862, 
showing  the  different  death-rates  which  prevailed  at  each  quin- 
quennial period  of  life  of  those  who  were  married,  and  those 
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who  were  nnmarried.    The  widows  and  divorced  women  were 
mduded  among  the  married. 

The  following  table  shows  the  number  of  the  living,  and 
deaths  of  the  married  and  nnmarried  women  at  different  ages, 
m  Scotland  in  1862,  and  the  death-rates  per  1,000  living  at 
each  age  group : 

TABUS  IV. 
MARRIED  AND  TJNBCARRIBD  WOMEN  IN  SCOTLAND  IN  1862. 


M«Md. 

Bfimi^ 

AftL 

Nmnbtf 
LhiBC 

Dflrtha. 

DortlMate. 

Number 
liTiiv. 

DvtlM. 

DMtiMto. 

90-35 

89.994 

71.649 

77.508 

71.962 

69.660 

58.034 

54.479 

41^2 

43.890 

26.243 

30J37 

13.190 

7.490 

2.646 

768 

206 

84 

864 

688 
764 
806 
806 

785 
826 
886 
1.200 
1.242 
1.842 
1.424 

im 

706 

282 

94 

17 

9.1 

9.5 

9.9 

11.2 

11.7 

18.8 

15.2 

21.4 

28.8 

47.3 

65.5 

116.8 

170.6 

267.6 

869.7 

468.1 

500.0 

114.180 

61.044 

84.954 

24.368 

19.690 

14.659 

13.973 

10.216 

11.405 

6.875 

5.544 

8.280 

1.986 

582 

181 

48 

28 

895 
506 

867 
800 
225 
222 
269 
244 
870 
850 
484 
859 
882 
161 
55 
30 
8 

7.8 

X-IO 

8.8 

10-15 

10.5 

35^ 

13.8 

404S 

11.4 

45-10 

15.1 

50-55 

19.3 

si-n 

38.9 

«>-l5 

83.4 

15.70 

50.9 

»-75 

78.3 

7s4o 

111.1 

flO^fiS 

167.3 

85^ 

376.6 

90-15 

808.9 

»-W0 

lOOndabofv.... 

416.7 
130.4 

iD^Bi 

507.868 

18.507 

22.6 

822.958 

5.113 

15.6 

Comparing  the  mortality  of  the  married  and  unmarried 
women  at  every  quinquennial  age  group,  it  is  seen  that  the 
high  death-rate  of  the  married  women  appears  to  be  confined 
to  the  ages  under  30  years ;  but  that  from  30  to  39  years,  the 
death-rate  of  the  married  women  falls  below  that  of  the  spin- 
sters. At  the  ages  40  to  44,  the  mortality  of  the  married 
again  slightly  exceeds  that  of  the  unmarried.  From  age  45 
to  old  age,  however,  the  married  die  in  smaller  proportion  than 
the  unmarried. 

The  results  brought  out  by  this  table  as  to  the  difference  in 
the  relative  mortality  between  married  women  and  spinsters 
are  practically  the  same  as  by  Professor  "Willcox's  table  ex- 
cepting at  the  ages  40  to  44,  and  again  at  the  extreme  ages  75 
and  upwards.  In  the  former  table  the  mortality  of  the  mar- 
ried, at  ages  40  to  44,  slightly  exceeds  that  of  the  spinsters. 
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whereas  in  the  latter  table  the  mortality  of  the  spinsters 
exceeds  that  of  the  married.  Had  Professor  Willcox,  how- 
ever,  given  the  death-rate  by  quinquennial  age-groups,  it 
would  probably  have  shown  the  same  break,  for  if  we  combine 
the  two  quinquenniums  in  the  former  we  find  a  higher/ death- 
rate  for  the  spinsters.  At  the  extreme  ages  again  the  higher 
death-rate  shown  among  married  women  than  among  spinsters 
is  due  to  the  fact  that  widows  and  divorced  women  were  in- 
cluded in  the  former  table  and  the  high  death-rate  was  prob- 
ably caused  by  widows,  who  generally  predominate  at  this 
period  of  life. 

It  appears  that  the  higher  death-rate  suffered  by  the  married 
women  below  the  thirtieth  year  of  life  is  probably  caused  by 
the  greater  danger  to  life  which  attends  the  bearing  of  the 
first  child,  for  at  this  age  period  a  large  proportion  of  married 
women  give  birth  to  their  first  child.  But  when  that  age  was 
attained  when  the  g^eat' majority  of  married  women  had  sur- 
vived the  birth  of  their  first  child,  namely,  above  30,  the 
mortality  of  the  married  women  fell  below  that  of  the  unmar- 
ried. From  40  to  45  when  the  usual '' change  of  life"  occurs, 
the  mortality  of  the  married  again  exceeds  slightly  that  of  the 
unmarried.  But  from  45  to  old  age,  the  death-rate  of  the  mar- 
ried is  distinctly  better  than  that  of  the  spinsters.  Above  age 
75  the  relative  mortality  fluctuates,  but  the  numbers  are  too 
few  to  draw  any  conclusions. 

It  is  worthy  of  consideration  how  far  the  higher  rate  of  mor- 
tality shown  to  exist  among  spinsters  above  age  30  may  be  due 
to  extensive  understatement  of  their  ages.  If  the  spinsters 
were  on  the  average  three  years  older  than  they  represented 
themselves  to  be  in  the  census  returns,  and  the  ages  of  the  mar- 
ried women  were  correctly  given,  this  would  probably  fully 
account  for  the  greater  apparent  mortality  of  the  spinsters. 

The  relative  mortality  of  spinsters  and  married  women 
among  insured  had  been  recently  investigated  by  the  Medico- 
Actuarial  Mortality  Investigation  Committee,  based  upon  the 
experience  of  forty-three  life  insurance  companies  (M.  A.  M.  I. 
Vol.  II,  page  36).  It  showed  a  distinctly  lower  mortality  for 
spinsters  than  for  married  women,  excluding  widows  and 
divorced  women,  at  every  age  group,  the  average  difference 
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for  all  ages  being  38  per  cent,  in  favor  of  spinsters.  The 
favorable  mortality  of  the  spinsters  as  compared  with  the 
married  women  deduced  from  insurance  statistics,  however, 
is  not  a  characteristic  of  the  class  in  the  general  population. 
The  g^eat  majority  of  spinsters  insured  by  the  companies  were 
teachers,  stenographers,  librarians,  and  other  similarly  favor- 
able types.  Only  a  small  proportion  of  them  were  employed 
as  saleswomen  in  the  stores,  or  were  engaged  in  factory  work. 
Therefore,  these  statistics  of  the  insured  women  do  not  disprove 
the  conclusions  reached  by  Professor  Willcox  and  fully  corrob- 
orated by  the  tables  from  Scotland,  that  the  influence  of 
marriage  on  the  death-rate  of  the  female  sex,  though  not  so 
potent  as  on  the  male,  is  considerable. 
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THE  NEED  OF  A  FEDERAL  TRADE  CENSUS.* 

Bt  Mblvin  T.  Copelamb,  Instructor  in  Commercial  Organization, 
Harvard  University, 


The  study  of  domestic  trade  in  the  United  States  is  seriously 
hindered  by  the  dearth  of  readily  accessible  information.  Ta 
facilitate  researches  in  this  field  there  is  a  need  of  a  federal 
census  of  market  distributors — dealers  in  raw  materials,  com- 
mission merchants,  wholesalers,  and  retailers.  These  mer-. 
chants  make  up  a  numerous  and,  in  general,  a  necessary  class 
in  our  population.  Their  activities  affect  every  inhabitant  of 
the  country.  There  would  be  a  widespread  and  vital  interest,, 
therefore,  in  the  results  of  a  census  which  would  show  how 
many  people  are  gaining  their  livelihood  from  trade,  the 
number  and  size  of  stores  of  the  various  classes,  their  geograph- 
ical distribution,  and  the  amount  of  their  business. 

Such  trade  statistics  would  give  enlightenment  upon  sub- 
jects of  general  and  local  concern.  What  is  the  ratio  of  retail 
stores  to  population?  Is  the  total  number  or  the  number  of 
any  class  of  stores  increasing  relatively  faster  than  popula- 
tion, or  is  it  relatively  decreasing!  We  can  only  guess.  Some 
cities  are  primarily  jobbing  centers;  their  manufactures  are 
comparatively  unimportant.  But  through  a  change  in  freight 
rates  or  for  other  causes  their  trade  and  their  prosperity  may 
be  slipping  away.  In  other  cities  the  jobbing  trade  is  rapidly 
expanding.  But  all  the  estimates  of  wholesale  or  retail  trade 
now  made  are  apt  to  be  biased  or  inaccurate  and  are  alto- 
gether inadequate.  Reliable  information  concerning  the  vol- 
ume of  trade  and  the  agencies  through  which  it  is  carried  on 
can  be  obtained  only  by  a  federal  census. 

The  costs  of  market  distribution  are  by  no  means  light. 
Many  commodities  of  every  day  use  such  as  cotton  cloth, 
clothing,  shoes,  and  groceries,  ordinarily  yield  the  wholesaler 
and  retailer  together  a  total  gross  profit  of  at  least  30  to  4(> 
per  cent,  of  the  retail  price.  Although,  as  a  rule,  the  wholesale 
and  retail  trades  are  not  great  fortune  makers,  the  total  cost 

*  P^)er  read  at  the  quarterly  meeting  of  the  American  Statistical  Anociation.  Boston,  Maae.,  DeeeoK 
ber9.1913. 
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of  distributing  finished  products  to  the  consumers  not  infre- 
quently exceeds  the  amount  paid  for  the  raw  material  plus 
the  costs  of  manufacturing.  With  a  view  to  economy  attempts 
are  continually  being  made  to  shorten  the  route  from  the 
factory  to  the  consumer.  Traditional  market  methods  are 
upset.  A  life  and  death  conflict  ensues.  Twenty  years  ago 
most  of  the  shoes  manufactured  in  the  United  States  were 
handled  by  jobbers ;  now  the  proportion  is,  perhaps,  one-half 
and  shoe  manuf actiu*er8  have  even  gone  so  far  as  to  operate 
their  own  retail  stores.  Textile  manufacturers  have  been  dis- 
pensing with  the  services  of  commission  agents.  Some  manu- 
facturers of  goods  retailed  through  grocery  stores  no  longer 
sell  to  wholesalers  but  direct  to  retailers.  ** Trusts,"  have  in 
some  instances  either  ceased  to  sell  to  jobbers  or  have  at  least 
restricted  the  amount  of  trade  handled  by  that  class  of  middle- 
men. It  was  the  jobber  and  the  retailer,  not  the  consumer, 
who  felt  oppressed  by  the  old  American  Tobacco  Company. 

New  types  of  retailers — department  stores,  chain  stores, 
cooperative  societies,  and  mail-order  houses — ^have,  on  the  other 
hand,  become  such  large  scale  purchasers  that  they  have 
demanded  and  received  jobber's  discounts.  As  a  consequence 
they  can  undersell  the  small  independent  retailer  and  threaten 
his  very  existence.  Before  this  bitter  strife  reaches  its  climax 
a  demand  may  be  heard  for  restrictive  legislation,  such  as  the 
department-store  taxes  of  the  Qerman  states.  In  fact  some 
attempts  have  already  been  made  to  secure  the  passage  of  a  law 
prohibiting  the  giving  of  rebate  coupons  in  the  retail  tobacco 
trade.  The  question  of  price  maintenance,  the  right  of  the 
manufacturer  to  compel  observance  of  a  fixed  retail  price,  has 
not  been  settled  by  the  recent  decision  of  the  Supreme  Court 
in  the  Sanatogen  case.  The  issue  will  attract  more  attention 
from  our  legislators  in  the  future  than  it  has  attracted  in  the 
past.  One  of  the  most  forceful  arguments  in  i^vor  of  price 
maintenance  is  that  it  tends  to  protect  the  smaller  retailer 
against  the  price-cutting  policy  of  the  department  stores  and 
the  chain  stores.  The  results  of  these  changes  id  marketing 
methods  can,  at  the  present  time,  be  judged  only  in  a  general 
way.  We  have  no  reliable  statistical  ioformation  to  show 
how  far  the  changes  have  gone  nor  what  the  actual  tendencies 
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are.  By  giving  us  facts  a  federal  trade  census  would  enable 
a  more  intelligent  consideration  of  the  questions  of  public 
policy  involved. 

In  order  to  analyze  their  markets,  manufacturers  and  lai^ 
mercantile  houses  have  sought  statistics  of  the  number  of 
wholesale  and  retail  stores  which  could  serve  as  outlets  for 
their  goods.  To  meet  this  demand  lists  have  been  prepared  by 
several  agencies,  samples  of  which  are  given  in  the  table  below. 
Although  in  several  instances  these  lists  corre8i>ond  with  each 
other  fairly  closely,  they  are,  in  the  main,  widely  divergent. 
List  A  was  published  in  the  Mahin  Advertising  DaJta  Book, 
1913 ;  List  B  m  Printer's  Ink,  January  18, 1912 ;  and  List  C  in 
Advertising  and  Selling,  April,  1912. 

NUMBER  OF  RETAIL  STORES. 


TMtoiy. 

Dni«k 

Hwdwafe. 

Jeweliy. 

V 

liHA. 

liBtB. 

ListC. 

liBtA. 

LutB. 

LirtC. 

LutA. 

LutB. 

lifltC. 

United  Stetci.. 
Pimaylvuia... 

48.588 

1;^ 

1.469 

1.7M 

3.618 

407 

991 

46.176 
8.966 
3.316 
2.099 
2.888 
2,407 
406 
1.041 

87.074 
1.880 
2.460 
2.062 
1.787 
2.370 

• 

• 

80.604 
iJQM 
1.676 
2.037 
1.967 
1.867 
268 
813 

89.446 
2.636 
2.898 
2.288 
2.996 
1.982 
402 
686 

27.270 
1.480 
1.480 
1.770 
8.830 
1.216 

• 

• 

21.684 

1.644 

1.406 

1.246 

1.162 

908 

260 

809 

20.146 

2.182 

1,702 

1.163 

1.431 

886 

268 

262 

18.349 
1.820 
1.470 
1.280 

lUinHB 

Munuri 

Mft  ne 

1.101 
670 

• 

Georgia 

• 

*  Data  not  given. 

These  are  all  reputable  publications  which  would  not  will- 
ingly, I  think,  circulate  inaccurate  statements.  The  figures 
given  here  for  three  trades  in  seven  states  are  typical  in  indi- 
cating the  discrepancies  which  exist  between  all  such  figures. 
As  a  brief  examination  will  show  the  variations  are  not  uni- 
form. The  list  with  the  largest  total  for  the  United  States 
does  not  give  the  largest  number  for  each  of  the  individual 
states;  note  the  figures  for  drug  stores  in  Missouri  and  for 
jewelry  stores  in  New  York,  Pennsylvania,  and  Illinois.  And 
the  list  with  the  smallest  total  for  the  United  States  some- 
times has  the  largest  number  for  an  individual  state ;  note  the 
figures  for  hardware  stores  in  Illinois.  Although  doubtless 
due  in  part  to  variations  in  definition,  the  discrepancies 
throughout  are  irreconcilable.  This  is  sufficient  answer  to  the 
argument  that  the  collection  of  such  information  should  be 
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left  to  private  investigations.  In  a  federal  census  the  defini- 
tions wonld  be  standardized  and  the  statistics  more  accurate. 
The  information  thus  provided  would  be  of  distinct  help  to 
business  men. 

The  only  attempt  at  an  ofScial  collection  of  such  trade 
statistics  was  made  in  the  Massachusetts  census  of  1905.  The 
schedule  was  simple  but  included  several  of  the  questions 
which  should  be  asked  in  the  proposed  federal  census.  No 
serions  difficulties  were  experienced  in  the  collection  of  the 
information.  Nevertheless  the  results  as  published  have  little 
worth.  Largely  because  of  the  urgency  of  the  work  on  the 
population  and  manufacturing  censuses,  which  had  the  right 
of  way  over  the  trade  census,  the  classification  and  tabulation 
of  the  trade  statistics  were  not  satisfactorily  carried  out.  This 
was  shown  most  strikingly  in  an  incongruous  combination  of 
wholesale  and  retail  figures.  Despite  its  non-success,  how- 
ever,  the  experiment  does  not  indicate  that  there  are  any 
insuperable  obstacles  in  the  way  of  a  federal  trade  census ;  on 
the  contrary,  it  makes  the  proposal  appear  more  practicable. 

It  is  to  be  frankly  recognized  that,  as  in  other  census  work, 
nice  problems  of  definition  and  classification  wiU  be  encoun- 
tered. There  will  be  omissions  and  duplications,  as  in  the 
manufacturing  census.  In  the  Abstract  of  the  Thirteenth 
Census  (p.  514)  it  is  stated  that : ' '  The  figures  for  some  indus- 
tries do  not  represent  the  total  production,  because  important 
establishments  that  manufacture  the  same  class  of  products 
may  be  included  in  other  industries."  Other  qualifications 
are  appreciated  by  all  who  have  had  occasion  to  analyze  care- 
fully the  census  statistics.  Tet  the  results  are  generally 
accepted  as  approximately  correct,  and  the  percentage  of  error 
would  probably  not  be  higher  in  the  trade  census.  In  filling 
out  some  of  the  schedules  for  the  trade  census  it  might  be  nec- 
essary to  accept  estimates,  but  it  is  doubtful  if  this  would  occur 
as  frequently  as  in  the  agricultural  census. 

Under  present  conditions  and  with  the  type  of  enumerators 
which  must  be  employed,  it  would  be  a  hopeless  task  to  try  to 
secure  statistics  of  costs  of  store  operation.  The  accounting 
systems  of  large  establishments  are  diverse,  and  many  small 
stores  have  only  a  haphazard  system  of  bookkeeping  or  none  at 
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all.  The  Bureau  of  Business  Research  of  the  Harvard  Grad- 
uate School  of  Business  Administration  found  it  essential  to 
prepare  a  uniform  system  of  accounts  before  it  could  obtain 
comparable  figures  for  the  costs  of  retailing  shoes.  Hence, 
whatever  the  federal  government  may  eventually  do  in  this 
line  of  investigation,  no  question  about  costs  should  be  included 
in  the  schedule  for  the  first  trade  census. 

The  following  questions  seem  to  be  the  most  important  of 
those  practicable  to  ask: 

1.  Kind  of  business  carried  on. 

2.  State  whether  specialty  retail  store,  department  store, 

general  store,  cooperative  store,  mail-order  house,  whole- 
saler, jobber,  commission  merchant. 

3.  Number  of  stores  operated  (i.  e.,  branches). 

4.  What  proportion   of   goods   sold   is   manufactured   by 

proprietor. 

5.  Actual  capital,  owned  and  borrowed,  invested  in  the  busi- 

ness. 

6.  Net  cost  of  goods  sold  during  year. 

7.  Total  amount  of  sales  during  year. 

8.  Number  of  employees : 

Male,  16  years  of  age  and  over. 
Female,  16  years  of  age  and  over. 
Children. 
Total. 

The  results  of  the  questions  concerning  the  age  and  sex  of 
employees  would  shed  light  upon  the  labor  conditions  in  cer- 
tain classes  of  stores.  In  addition  some  inquiry  concerning 
wages  ought  to  be  made,  the  more  comprehensive  the  better. 
Unless  preliminary  investigation  proved  it  to  be  inexpedient, 
it  is  suggested  that  informaton  be  collected  from  department 
stores  and  general  stores  as  to  the  amount  of  their  sales  of  each 
of  several  groups  of  commodities,  such  as  footwear,  dry  goods, 
hardware,  furniture,  and  groceries  and  provisions.  It  would 
be  inadvisable  to  undertake  to  follow  out  this  line  of  inquiry 
in  all  its  possible  ramifications  but  for  the  broader  classes 
significant  statistics  could  probably  be  obtained. 

As  to  the  date  of  such  a  census,  it  was  at  first  proposed  that 
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it  should  be  taken  in  1915,  in  connection  with  the  census  of 
manufaetures.  But  in  view  of  the  comparatively  short  time 
which  would  then  be  allowed  for  planning  the  schedule  and 
also  because  of  the  delay  in  tabulation  which  might  result  from 
pressure  of  work  on  the  manufacturing  statistics,  it  would, 
perhaps,  be  more  feasible  to  take  the  trade  census  at  a  date 
intermediary  between  1915  and  1920,  say  1917.  This  would 
relieve  somewhat  the  fluctuations  in  the  burden  placed  upon 
the  census  bureau. 

Practically  all  of  the  arguments  in  favor  of  a  census  of  agri- 
culture or  manufactures  apply  also  to  the  proposal  for  a  trade 
census,  particularly  since  this  trade  census  does  not  appear  to 
involve  more  serious  statistical  problems  nor  a  prohibitive  cost. 
The  number  of  persons  engaged  in  trade  is  so  great,  their 
relation  to  our  whole  economic  life  is  so  intimate,  the  costs  of 
marketing  are  so  high,  and  such  fundamental  changes  are 
taking  place  in  market  organization  that  we  need  reliable  trade 
statistics  which  can  be  secured  only  through  a  federal  census. 
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THE  NUMBER  OF  JEWS  IN  NEW  YORK  CITY. 
By  Hxnsy  Chalmebs,  ComeU  Ufi^/versity. 


The  increasing  prominence  of  the  Jew  in  the  manifold 
activities  of  the  metropolis  gives  interest  to  the  repeated 
estimates  as  to  the  number  of  Jews  in  New  York  City.  For 
some  time  the  figure  has  been  roughly  given  in  articles  and 
addresses  by  public  men  as  '^ about  one  million";  but  seldom 
has  any  attempt  been  made  at  accuracy  or  any  definite  basis 
been  given  for  the  varying  figures.  The  United  States  census 
not  being  permitted  to  make  inquiry  of  individuals  as  to  their 
religion,  no  census  estimate  is  available.  In  the  census  of 
1910,  for  the  first  time,  the  question  of  '^What  is  your  mother 
tongue  t"  was  asked.  It  appears  that  in  New  York  City 
861,980  persons  reported  Yiddish  or  Hebrew  as  their  mother 
tongue.  But  this  is  undoubtedly  an  underestimate,  as  many 
Jews  bom  in  Germany,  for  instance,  consider  Gterman  their 
native  tongue;  moreover,  Jews  of  the  second  generation  who 
have  become  Americanized  are  more  apt  to  report  English 
than  Yiddish  as  their  native  tongue. 

The  only  recent  efforts  at  exact  estimate  of  the  number  of 
Jews  in  New  York  City,  to  my  knowledge,  are  those  of  Dr. 
J.  Jacobs,  editor  of  the  American  Hebrew,  and  Dr.  Walter 
Laidlaw,  secretary  of  the  New  York  Federation  of  Churches, 
both  made  early  in  1912.  Dr.  Jacobs*  estimates  the  number 
at  906,000  on  January  1,  1912;  while  Dr.  Laidlawt  finds  it 
to  be  1,265,000  on  April  15, 1910,  which,  when  carried  forward 
to  January.  1,  1912,  by  his  method,  reaches  1,865,000.  Xn 
view  of  the  divergence  between  the  two,  the  larger  exceeding 
the  smaller  by  50  per  cent.,  I  have  attempted  to  analyze  their 
methods  and  reconstruct  the  estimate  on  a  better  statistical 
basis. 

Dr.  Laidlaw 's  estimate  is  based  on  a  house-to-house  racial 
and  religious  census  of  certain  sections  of  New  York  City  con- 
ducted by  the  New  York  Federation  of  Churches  at  various 
dates  since  1895.    Ten  years  ago  he  computed  the  percentage 

*New  York  Timei,  January  27, 1912.  page  4. 
tNew  York  TimeB.  February  10.  1012.  page  10. 
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of  the  various  nationalities  whose  families  reported  themselves 
as  Catholic,  Protestant,  and  Jewish  and  published  the  follow- 
ing distribution  of  the  population  of  New  York  as  in  1900 : 


Number. 

Per  Cent, 

Roman  Catholics, 

1,266,561 

37 

Protestants, 

1,572,629 

46 

Jews, 

598,012 

17 

Total  3,437,202  100 

Applying  to  the  population  of  New  York  in  1910  the  same 
percentages  as  were  applied  in  1902,  he  estimates  the  Jewish 
population  on  April  15,  1910,  at  1,265,000.  Carrying  out 
his  rate  of  increase  for  the  decade,  I  get  for  January  1,  1912, 
an  approximate  total  of  1,365,000. 

Dr.  Jacobs,  of  whose  first  estimate  Dr.  Laidlaw's  figures 
were  a  criticism,  replied  in  a  later  issue  of  the  New  York 
Times,*  declaring  he  was  unconvinced  by  the  Federation's 
computation  for  these  reasons : 

''First — ^If  Dr.  Laidlaw's  figures  were  correct,  the  Jewish 
death-rate  of  the  city  would  be  8.25  per  1,000,  an  impossible 
figure.  (The  death-rate  for  the  general  population  in  1910 
was  16  per  1,000.)  Again,  it  would  work  out  a  marriage  rate 
of  6.25,  when  that  of  the  city  was  9.66. 

** Second — ^Dr.  Laidlaw's  inquiries  seem  to  have  extended 
over  the  last  fifteen  years,  during  which  the  marked  charac- 
teristic of  the  Jewish  population  has  been  its  mobility.  It  is 
likely  enough,  therefore,  that  his  inquirers  have  frequently 
met  with  the  same  families  and  counted  them  over  and  over 
again. 

''Third — Jewesses  have  larger  families  than  others,  while, 
on  the  other  hand,  there  is  a  laxger  proportion  of  single  young 
men  among  the  Jewish  population  of  the  city.  These  facts 
would  disturb  Dr.  Laidlaw's  percentages  based,  as  I  under- 
stand, on  the  nationalities  of  Jewish  mothers,  and 

"Fourth — ^Dr.  Laidlaw's  researches  apply  mainly  to  the 
congested  districts,  where  the  Jews  mostly  congregate.  Ob- 
viously there  is  likely  to  be  a  larger  proportion  of  Jewish 

•New  Tock  TSmei,  Febniaiy  12. 1012,  xM«e  10. 
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families  in  the  tenement  districts  than  in  the  'Silk  Stocking' 
districts.  Hence,  his  results  are  sure  to  exaggerate  the  size 
of  the  Jewish  element  when  applying  the  percentages  derived 
from  congested  sections  to  the  census  figures  of  the  whole 
city." 

In  addition  to  these  obvious  criticisms  of  Dr.  Jacobs,  the 
essential  weakness  of  his  method,  to  my  mind,  is  that  it  lacks 
the  essence  of  a  census  count — a  detailed  photograph  of  the 
poj^ulation  as  it  stood  at  a  certain  point  of  time.  A  long- 
continued  exposure  of  a  moving  object  is  apt  to  give  a  very 
confused  and  inexact  negative.  While  interesting  as  a  socio- 
logical study  of  the  religious  make-up  of  certain  sections  of 
New  York  City,  the  Federation's  count  extended  over  the 
fifteen  years  between  1895  and  1910,  during  which,  as  Dr. 
Jacobs  suggests,  ''the  marked  characteristic  of  the  Jewish 
population  of  the  city  was  its  extreme  mobility."  They  have 
moved  uptown  and  across  the  bridges,  absorbing  vast  numbers 
of  newcomers  and  losing  old  members.  Not  only  is  it  probable 
that  the  same  family  has  been  met  and  counted  more  than 
once,  but  that  others  were  omitted  altogether.  Moreover,  the 
Jewish  population  of  the  city  is  marked  by  an  unusually  large 
number  of  young  men  and  women  who  are  here  without  any 
family,  and  so  the  Federation's  basis  of  the  nationality  of  the 
mother  of  the  family  could  take  these  into  account,  if  at  all, 
but  very  roughly.  To  assume  that  in  1910  the  three  main 
religious  divisions — Catholic,  Protestant,  and  Jewish — claimed 
the  same  proportion  of  the  total  population  as  the  Federation 
estimated  in  1900  is  to  take  no  account  of  the  vast  changes 
continually  going  on  in  the  make-up  of  a  seething  center  and 
port  of  entry  like  New  York  City. 

In  view  of  these  weaknesses  in  method,  it  is  hardly  to  be 
expected  that  Dr.  Laidlaw's  estimate  of  1,265,000  in  1910 
and  1,365,000  in  1912  would  be  anything  but  a  crude  approxi- 
mation. 

Dr.  Jacobs 's  first  estimate  of  the  number  of  Jews  in  New 
York  was  made  in  1902.  Starting  with  the  number  of  Jewish 
deaths  reported  in  1901,  he  computed  the  number  of  Jews  at 
that  time  as  600,000,  which  the  New  York  Times  declares  was 
generally  accepted,  though  at  first  considered  surprisin{^ 
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large.  He  obtained  it  by  assuming  that,  while  the  death-rate 
of  the  whole  city  was  20/  that  of  the  Jewish  element  was  14 
per  1,000,  ''which  I  fixed  np<m  for  various  good  reasons." 
He  assigns  no  further  reason  for  assuming  a  death-rate  30  per 
cent,  smaller  than  that  of  the  general  population  except  to 
SQ^n^  that  the  Jewish  element  contained  a  larger  proportion 
of  persons  in  the  healthy  ages.  The  number  of  Jewish  burials 
increased  38  per  cent,  from  1901  to  1910.  While  the  general 
death-rate  of  the  city  decreased  some  23  per  cent,  in  that 
period,  Dr.  Jacobs  assumed  that  the  Jewish  death-rate  de- 
creased only  3.5  per  cent.,  or  from  14  to  13.5  per  1,000.  Upon 
that  basis,  of  13.5  deaths  per  1,000  population,  he  gets  an 
average  Jewish  population  during  1910  of  820,000.  Adding 
to  that  the  number  gained  by  immigration  and  excess  of  births 
over  deaths  from  July  1,  1910,  to  January  1,  1912,  he  arrives 
at  a  total  of  906,400  as  the  Jewish  population  of  New  York 
City  in  1912. 

Dr.  Jacobs 's  study,  while  proceeding  on  apparently  good 
statistical  bases — ^the  death-rate  among  the  Jews  as  checked 
up  by  the  marriage-rate  and  the  yearly  immigration  figures — 
does  not  carry  out  its  methods  completely  and  involves  a 
number  of  untested  assumptions.  Moreover,  it  arrives  at  an 
estimate  hardly  probable  and  not  consistent  with  the  changes 
in  the  Jewish  peculation  during  the  decade,  as  we  know  them. 

A  total  of  906,400  for  the  number  of  Jews  in  New  York 
City  in  1912  is  hardly  plausible  and  well  merits  the  epithet  of 
the  New  York  Times  as  ''surprisingly  small."  It  will  be  re- 
called that  the  "mother  tongue"  inquiry  of  two  years  earlier, 
1910,  found  861,980  who  reported  Yiddish  or  Hebrew— and 
that  clearly  underestimated  the  actual  number  of  Jews.  More- 
over, in  the  decade  from  1900  to  1910,  the  proportion  of  total 
foreign-bom  in  the  city  increased  over  half,  or  52.7  per  cent. 
Dr.  Jacobs 's  estimate  would  show  an  increase  for  the  Jewish 
element  of  only  42  per  cent.— clearly  impossible,  when  we 
consider  that  the  number  of  those  bom  in  Russia  and  Austria- 
Hungary,  the  lands  that  furnished  eleven  twelfths  of  all  the 
Jews  arriving  from  1884  to  1905,  increased  in  the  same  decade 
145  per  cent.,  or  almost  three  times  as  fast  as  did  the  general 
foreign-bom. 
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Of  course,  we  have  no  record  as  to  how  many  of  those  bom  in 
Russia  and  Austria-Hungary  and  now  living  in  New  York  City 
are  of  Semitic  stock,  or  of  some  branch  of  the  Slavic  peoples. 
But  isn't  it  fair  to  assume,  considering  that  race  persecution 
has  been  one  of  the  greatest  incentives  for  the  emigration  of 
Jews  from  these  lands,  that  the  Semites  have  formed  as  large 
a  proportion  of  the  Russians  and  Austro-Hungarians  as  the 
Slavs  of  the  total  numbers  coming  to  the  port  of  New  York 
in  the  last  decade?  Not  to  content  myself  with  so  broad  an 
assumption,  I  have  attempted  a  closer  approximation  from 
the  records  of  the  Annual  Report  of  the  Commissioner-General 
of  Immigration  as  to  the  immigrants  for  the  fiscal  year  ending 
June  30, 1911,  ''By  States  of  Intended  Residence  and  Race  or 
People."  Of  those  apparently  natives  of  either  of  these  two 
countries  who  declared  their  intention  of  making  New  York 
state  their  residence,  about  47,000  were  Hebrews;  while, 
adding  up  the  total  numbers  of  Russians,  Poles,  Lithuanians, 
Croatians,  Ruthenians,  Magyars,  Slovaks,  and  others  hailing 
from  either  of  the  countries  considered,  gave  a  total  of  non- 
Hebrews  of  51,000. 

Considering  that  the  Jew  is  more  apt  than  the  Slav  to  stay 
in  New  York  City  instead  of  seeking  other  sections  of  the  state, 
I  am  fairly  well  supported  in  my  assumption  that,  of  the  total 
additions  to  the  population  of  New  York  City  from  Russia 
and  Austria-Hungary  in  the  last  decade,  the  Jews  probably 
constituted  as  large  a  proportion  as  the  Slavic  folk.  Since 
these  two  countries  increased  t'heir  numbers  in  the  city  by  145 
per  cent,  in  the  decade,  does  it  seem  that  100  per  cent,  for  the 
Jewish  element  would  be  too  great  t  That  would  bring  up  the 
number  of  Jews  in  New  York  in  1912  to  somewhere  between 
1,100,000  to  1,200,000.  Is  it  reasonable  to  assume  that,  while 
the  city  as  a  whole  increased  39  per  cent,  in  the  decade,  the 
Jewish  population  that  had  received  so  phenomonal  an  influx 
of  new  blood  has  increased  no  faster  (42  per  cent.),  as  Dr. 
Jacobs  would  have  us  believe  ? 

Let  us  carry  out  Dr.  Jacobs 's  own  method  more  closely  than 
he  does.  The  death-rate  of  New  York  City  decreased  in  the 
decade  about  23  per  cent.  Assuming  that  the  Jewish  element, 
especially  with  the  addition  of  so  many  in  the  healthy  ages. 
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shared  in  the  general  improvement,  the  number  of  deaths  per 
thousand  should  fall  from  14,  which  Dr.  Jacobs  assumes  for 
1901,  to  10,8  in  1910.  This  would  give  us  an  average  popula- 
tion during  the  year  of  1,022,700 — ^instead  of  Dr.  Jacobs 's 
825,000  for  1910.  Adding  his  estimated  increase  through 
natural  and  migratory  causes,  of  88,100  between  July  1, 1910, 
to  January  1,  1912,  we  arrive  by  his  own  method  at  a  total  of 
1,100,800  on  January  1,  1912. 

But,  to  my  mind,  the  crux  of  the  whole  problem  lies  in  the 
validity  of  the  basic  assumption  that  in  1901  the  Jewish  death- 
rate  was  14  per  1,000,  or  30  per  cent,  below  that  of  the  general 
population.  Dr.  Jacobs  offers  no  more  evidence  than  to  say 
'^ which  I  fixed  upon  for  a  number  of  good  reasons."  I  be- 
lieve he  is  right  in  using  the  death-rate  as  probably  the  best 
basis  for  estimating  the  Jewish  population,  but  I  see  no  rea- 
son for  assuming  14  per  1,000  in  1901  and  13.5  in  1910.  I 
have,  therefore,  tried  to  reconstruct  his  estimate  upon  tested 
assumptions. 

Selecting  four  wards  of  Manhattan  where  the  Jewish  ele- 
ment clearly  predominate — ^the  seventh,  tenth,  eleventh  and 
thirteenth — all  south  of  14th  Street  and  east  of  the  Bowery, 
I  tried  to  ascertain  the  death-rates  in  these  wards  as  a  clue 
to  the  probable  death-rate  of  the  Jews  in  the  city  as  a  whole. 
In  1900  the  death-rates  were:  seventh  ward,  17.8  per  1,000; 
tenth  ward,  16.6;  eleventh  ward,  16.3;  thirteenth  ward,  14.6. 
Dividing  the  total  deaths  in  the  four  wards  by  their  combined 
population,  I  find  the  death-rate  of  the  most  typically  Jewish 
section  of  the  city  to  have  been  16.3  per  1,000.  I  believe  that 
represents  very  closely  the  death-rate  of  the  whole  Jewish 
population.  It  surely  is  no  lower,  for,  if  the  Jews  uptown  and 
across  the  bridges  in  Brooklyn  and  Queens  live  under  more 
healthful  conditions  than  their  brothers  in  these  congested 
sections,  any  observer  will  testify  to  the  fact  that  the  lower 
East  Side  region,  covered  by  wards  selected,  contains  a  larger 
proportion  of  persons  in  the  healthy  ages,  recently  arrived 
young  men  and  women  without  families. 

Comparing  16.3  for  1900  with  the  mortality  of  the  same 
wards  in  1910,  obtained  through  the  kindness  of  Dr.  W.  H. 
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Guilfoy  of  the  New  York  City  Department  of  Health,  I  find 
them  as  follows : 

Seventh  ward,  12 . 8 

Tenth  ward,  11.0 

Eleventh  ward,  8 . 6 

Thirteenth  ward,  9.2 


Average  for  the  four  wards,  10.3 

Assuming,  similarly,  that  these  wards  represent  approxi- 
mately the  mortality  of  the  Jewish  element  in  the  whole  city — 
say  10.5  per  1,000 — my  estimate  of  the  Jews  in  New  York 
City  on  July  1,  1910,  would  be  close  to  1,050,000.  Adding  to 
that  Dr.  Jacobs 's  estimated  increase  from  July  1,  1910,  to 
January  1, 1912,  by  net  immigration  and  excess  of  births  over 
deaths,  I  arrive  at  a  total  of  1,140,000  for  the  Jewish  popu- 
lation of  New  York  City  on  January  1, 1912 — ^a  figure  neither 
as  low  as  Dr.  Jacobs  *s  906,000,  nor  as  excessive  as  Dr.  Laid- 
law's  1,365,000. 

With  these  two  points  fixed — ^the  Jewish  mortality  in  1900 
at  16.3  and  in  1900  at  10.5 — I  worked  backward  and  found 
that,  assuming  a  progressive  improvement  in  the  death-rate 
during  the  decade,  the  rate  for  1901,  the  year  of  Dr.  Jacobs 's 
first  estimate,  was  15.8  per  1,000.  The  number  of  Jewish 
deaths  in  that  year  was  11,026,  which  would  give  an  aver- 
age population  during  the  year  1901  of  506,  300,  or  at  most 
510,000.  It  will  be  remembered  that  both  Dr.  Jacobs  and  Dr. 
Laidlaw  agreed  upon  600,000  as  the  Jewish  population  in 
1901,  a  figure  that  the  New  York  Times  describes  as  "at  first 
considered  surprisingly  large." 

It  will  thus  be  seen  that  Dr.  Jacobs 's  estimate  involved  a 
twofold  error :  first,  in  assuming  for  1901  a  population  clearly 
too  large  by  90,000;  and,  secondly,  in  assuming  14  per  1,000 
as  the  death-rate  in  1901  and  13.5  in  1910,  when  a  closer  and 
more  accurate  study  shows  them  to  have  been  nearer  to  15.8 
and  10.5,  respectively. 

I  prefer  my  own  estimate  of  1,140,000  for  January  1,  1912, 
for  two  reasons :  first,  it  is  based  upon  a  direct  study  of  four 
typically  Jewish  sections  of  the  city,  surely  a  more  reliable 
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basis  than  a  gaess  at  a  death-rate ;  and,  secondly,  it  shows  an 
increase  during  the  decade  more  consistent  with  the  general 
increased  longevity  of  the  city  and  the  great  influx  by  immi- 
gration. While  the  death-rate  of  the  city  as  a  whole  improved 
some  23  per  cent,  in  the  decade,  Dr.  Jacobs 's  estimate  would 
reduce  the  Jewish  mortality  only  3^^  per  cent.,  in  spite  of  the 
addition  of  persons  mainly  in  the  healthy  ages.  My  estimate 
would  point  to  a  more  probable  and  reasonable  decrease  in  the 
death-rate  of  34  per  cent.  Again,  with  the  number  of  those 
bom  in  Bussia  and  Austria-Hui^ary — ^the  native  lands  of 
^even  twelfths  of  the  Jews  in  New  York — ^increasing  145  per 
cent,  in  the  decade,  it  surely  is  more  plausible  to  believe  that 
the  Jewish  population  increased  110  per  cent,  in  the  decade, 
as  my  estimate  would  imply,  than  to  accept  Dr.  Jacobs 's  in- 
crease of  42  per  cent. 

Attempting  to  bring  the  estimate  up  to  1914,  it  appears  that 
the  last  published  mortality  records  of  New  York  City,  by 
wards,  are  those  for  1911.  I  have  therefore  resorted  to  the  less 
exact,  though  only  available,  basis  for  estimate.  In  the  period 
from  July  1, 1901,  to  January  1,  1912,  the  Jewish  element  in- 
creased on  the  average  8  per  cent,  annually.  Assuming  this 
progressive  rate  of  increase  to  have  continued  since,  the 
number  of  Jews  in  New  York  City  would  rise  from  the 
1,140,000  we  obtained  for  January  1,  1912,  to  a  total  of 
1,330,000  for  January  1,  1914.  I  would  advance  the  last 
figure,  however,  only  as  a  probable  approximation,  until  the 
bases  for  a  more  exact  estimate  become  available. 
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REVIEWS  AND  NOTES. 


The  Influence  of  Monarche.    By  F.  A.  Woods,  The  Macmillan  Company, 
N.  Y.    1913.    12.00. 

Most  scientific  work  necessarily  consists  in  the  slow  and  patient  process 
of  adding  stone  to  stone.  New  foiindations  are  put  in  adjacent  to  the 
old  walls  and  it  is  hard  to  see  where  the  work  of  one  builder  begins  and 
that  of  the  last  leaves  ofif. 

Now  and  then,  however,  a  bold  spirit  leaves  the  old  structure  entirely, 
steps  out  into  the  unknown,  and  traces  the  outlines  of  a  new  building. 
These  are  the  woiks  of  real  originality  amid  a  host  of  routine  investigations. 
To  produce  one  of  them  is  a  rare  achievement  but  Frederick  Adams  Woods 
has  given  us  two  such  works  within  a  decade.  His  Mental  and  Moral 
Heredity  in  Royalty  (1906)  stands  alone  as  a  comprehensive  study  of  the 
inheritance  of  mental  and  moral  traits;  and  the  volume  just  published 
on  The  Influence  of  Monarchs  is  even  more  unique,  since  it  represents 
the  first  attempt  at  an  introduction  of  quantitative  methods  into  the 
broader  field  of  the  history  of  nations. 

The  method  which  Dr.  Woods  has  christened  Historiometry  consists 
in  subjecting  the  facts  of  history  "to  statistical  analysis  by  some  more  or 
less  objective  method."  He  points  out  in  the  present  work  how  the 
writing  of  history  has  in  the  past  been  dominated  by  the  subjective  personal 
opinion  of  the  historians  and  its  general  conclusions,  therefore,  failed  of 
that  "concerted  agreement"  which,  as  he  says,  is  "the  business  of  science." 
No  one  presumably  will  doubt  the  value  of  an  objective  statistical  analysis 
if  the  data  warrant  it.  The  obvious  criticism  of  such  a  method  is  that  the 
raw  materials  upon  which  it  works  in  the  case  of  history  can,  in  many 
instances,  only  be  human  opinions  and  these  opinions  might  be  considered 
too  inaccurate  to  be  capable  of  systematic  statistical  treatment.  The 
peculiar  service  rendered  by  Dr.  Woods  is  that,  in  his  several  investiga- 
tions, he  has  made  the  experiment  and  obtained  positive  and  definite 
results  which  enable  him  to  conclude  that  "the  judgments  of  historians 
are  now  proved  and  known  to  be  a  fair  approximation  to  the  truth."  He 
has  shown  that  these  judgments  are,  within  limits,  reliable  and  that  de- 
monstrable objective  conclusions  may  be  drawn  from  them  by  the  applica- 
tion of  statistical  methods. 

The  plan  of  the  present  work  is  a  simple  one,  though  like  all  statistical 
studies  it  must  have  involved  very  considerable  labor.  The  material 
consists  of  the  history  of  the  fourteen  principal  nations  of  Europe  for  a 
period  extending  from  the  definite  beginning  of  national  history  (between 
the  years  987  and  1,525  in  different  instances)  to  about  the  end  of  the 
eighteenth  century.  In  all  368  different  reigns,  regencies,  or  other  gov- 
ernmental periods  in  these  different  coimtries  form  the  units  of  study. 
In  each  case  the  general  condition  of  the  country  is  graded  in  three 


Digitized  by  CjOOQ IC 


77]  Reviews  and  Notes,  77 

different  grades,  +  or  —  or  db  acoording  as  the  country  showed  an  advance 
m  economic  and  i>olitical  status,  a  decline  or  a  doubtful  condition.  The 
ability  of  the  ruler  for  each  period  is  graded  on  a  similar  scale.  In  each 
case  the  grades  are  assigned,  not  on  the  personal  judgment  of  the  author, 
but  solely  from  an  objective  comparison  of  the  statements  made  by  a 
dozen  hktorical  authorities  chosen  beforehand  for  each  country. 

The  bulk  of  the  book  consists  of  a  summary  of  the  material  in  the  form 
of  bnet  histories  of  the  fourteen  countries  and  their  rulers,  preceded  by 
an  Introductory  chaprter  and  by  one  on  the  Philosophy  of  History  and 
Histonometry.  The  historical  chapters  are  excellently  done  and  seem  to 
the  lajrman  to  be  worthy  additions  to  history  in  the  conventional  sense. 
The  Interpretation  of  the  Results  and  a  concluding  chapter  on  Causation 
in  History  are  the  ones  which  concern  us  more  nearly,  however,  from  the 
statistical  and  scientific  point  of  view. 

Three  hundred  fifty-four  cases  out  of  the  368  studied  are  anal3rzed  in 
the  final  tables.  In  105  instances  a  superior  ruler  was  associated  with 
an  advancing  period,  in  31  cases  both  ruler  and  period  were  doubtful,  in 
87  cases  a  weak  ruler  and  a  period  of  decline  were  associated,  giving  223 
cases  or  63  per  cent,  showing  complete  identity.  In  only  11  cases  was  a 
strong  ruler  associated  with  national  decline  and  in  only  30  cases  was  a 
weak  ruler  associated  with  prosperity,  g^iving  41  cases  or  less  than  12  per 
cent,  of  direct  conflict.  The  correlation  between  the  abiUty  of  the  ruler 
and  the  condition  of  the  country  works  out  at  about  .65  with  a  probable 
error  of  .05. 

It  is  evident  that  this  correlation,  as  compared  with  others  which  have 
been  derived  from  a  study  of  biological  phenomena,  is  a  very  large  one 
and  must  be  considered  as  highly  significant.  The  correlation  in  physical 
structure  between  brothers  is  only  .50;  between  parents  and  offspring 
is  only  .40.  It  cannot  be  discredited  by  criticism  of  the  sources  from 
which  the  gradings  were  originally  drawn.  Their  errors  of  judgment, 
if  they  were  random  errors,  would  only  tend  to  lessen  the  correlation 
figure  and  the  fact  that  it  is  obtained  in  spite  of  them  shows  that  the  records 
of  the  historians  chosen  must  have  been  reasonably  in  accord  with  under- 
song facts.  The  only  thing  which  could  vitiate  the  results  would  be  a 
constant  bias,  a  systematic  policy  of  magnifying  the  prosperity  of  a  coun- 
try under  a  strong  monarch  or  of  glorifying  the  personal  ability  of  a  monarch 
whose  realm  enjoyed  unusual  prosperity.  Criticism  on  this  score  does  not, 
however,  seem  to  be  justified,  when  one  studies  with  care  the  data  as  to 
individual  reigns  and  rulers  and  notes  how  clear  and  definite  their  charac- 
teristics are  apt  to  be  and  how  conservative  Dr.  Woods  has  been  in  assign- 
ing doubtful  cases  to  the  intermediate  class. 

A  correlation  between  able  rulers  and  prosperous  national  conditions 
mi^t  of  course  be  due  either  to  an  influence  of  monarch  upon  national 
life  or  to  an  influence  of  national  life  upon  the  personality  of  the  ruler. 
Dr.  Woods  advances  evidence  of  three  kinds  for  the  former  rather  than 
the  latter  view.  First,  the  transition  from  advance  to  decline,  or  the 
reverse  follows  in  case  after  case  inunediately  upon  the  death  of  a  ruler. 
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Secondly,  conditions  were  generally  bad  during  regencies,  or  interregnums. 
Of  such  periods  tabulated  36  were  classed  as  — ,  and  12  as  db  and  18  as 
+,  most  of  the  latter  being  associated  with  the  personalities  of  powerful 
non-royal  regents.  Finally,  Dr.  Woods  has  shown  in  his  earlier  book  on 
Mental  and  Moral  Heredity  that  the  personal  ability  of  the  members  of 
the  same  royal  families  here  studied,  including  those  who  did  not  reach 
the  throne,  was  in  entire  accord  with  their  ancestry  and  was  apparently 
uninfluenced  by  their  environment.  The  conclusion  seems,  therefore, 
clear  that  it  was  the  sovereigns  who  controlled  history,  not  the  reverse. 
It  should  be  noted  that  of  the  fourteen  countries  studied  there  is  one  (and 
only  one) — which  fails  to  show  a  positive  correlation  between  ruler  and 
national  life.  This  is  England  where  between  1603  and  1811  there  were 
10  reigns,  every  one  marked  by  advancing  conditions  while  there  was  only 
one  ruler  of  eminence  three  of  the  intermediate  and  six  of  the  minus  grade. 
This  fact  suggests  the  warning  that  what  was  true  for  continental  Europe 
in  the  period  studied  may  be  modified  by  other  forces,  such  as  we  may 
surmise  have  been  at  work  since  the  industrial  revolution.  This  is  only 
a  surmise,  however,  like  all  other  personal  surmises,  about  historical 
causation.  Dr.  Woods  has  for  the  firpt  time  substituted  for  surmise  a 
convincing  quantitative  study  of  the  weight  of  one  single  factor,  the  abihty 
of  rulers,  in  the  development  of  nations. 

It  is  likely  that  Dr.  Woods'  book  will  only  by  degrees  gain  full  recognition 
in  the  circles  where  it  should  have  its  most  important  influence.  Work 
which  Ues  in  the  beaten  track  of  fashionable  research  is  quickly  taken 
advantage  of  but  the  attack  on  really  new  problems  with  new  tools,  as  in 
the  case  of  Mendel's  discoveries,  is  only  slowly  comprehended.  This 
is  particularly  the  case  here  where  the  whole  point  of  view  which  Dr. 
Woods  has  carried  over  from  Biology  will  be  strange  and  unfamiliar  to  the 
historian  whom  his  work  most  concerns.  The  members  of  the  American 
Statistical  Association,  with  their  scientific  training  on  the  one  hand  and 
their  direct  contact  with  the  social  sciences  on  the  other,  may  have  an 
unusual  opportunity  to  interpret  this  notable  book  and  the  novel  and 
fruitful  methods  which  it  exemplifies  to  the  more  orthodox  historian. 

C.-E.  A.  WiNSLow. 
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Money  and  Prices:  A  Statistical  Study  of  Price  Movements.  A  dis- 
sertation submitted  to  the  faculty  of  the  graduate  school  of  arts  and 
literature  of  the  University  of  Chicago  in  candidacy  for  the  degree 
of  doctor  of  philosophy.  By  James  Dysart  Magee.  Chicago:  The 
University  of  Chicago.  Reprinted,  with  additions,  from  the  Journal 
of  Political  Economy,  Vol.  XXI,  Nos.  8  and  9.     1913.     Pp.  89. 

Money  and  Prices  is  an  inconclusive  study  based  upon  unreliable 
statistical  methods. 

In  the  words  of  the  author  the  object  of  the  study  is  to  test  ''the 
relationship  which  exists  between  certain  price  changes  and  certain 
changes  in  amounts  of  money.  Then  the  question  arises  of  how  this 
narrower  problem  is  related  to  the  discussion  over  the  validity  of  the 
Quantity  Theory  of  Money,  which  is  the  principal  point  of  difference  in 
the  discussions  of  momentary  theory  at  the  present  time.  .  .'  . 
Perhaps  the  opponents  of  the  Quantity  Theory  of  Money  are  talking 
about  what  actually  happens  and  the  adherents  merely  about  a  hypothet- 
ical state  of  affairs.  Our  problem  then  may  be  stated  in  alternative 
ways:  we  are  attempting  to  find  out  how  far  the  alleged  proportionality 
does  occur;  or,  we  are  attempting  to  find  out  to  what  extent  'other 
things'  are  not  'equal'  in  actual  experience."  (Pp.  11,  12.)  In  solving 
this  problem  Dr.  Magee  makes  three  classes  of  investigation  as  follows: 
"First  a  study  is  made  of  the  correspondence  of  certain  particular 
price  movements  in  given  markets  with  the  movement  of  money  or 
deposits  in  banks  or  money  in  circulation.  .  .  .  The  second  type  of 
investigation  concerns  the  relation  of  movements  in  the  amount  of  money 
to  the  movements  of  wholesale  prices.  .  .  .  The  third  tyi)e  of  investi- 
gation examines  certain  attempts  at  statistical  proofs  of  the  Quantity 
Theory  of  Money.  These  proofs  make  allowances  for  the  factors  omitted 
from  what  we  have  called  the  crude  theory."     (Pp.  12-15.) 

The  statistical  method  used  by  Dr.  Magee  in  making  his  tests  was 
explained  in  his  article  on  "The  degree  of  correspondence  between  two 
series  of  index  numbers"  in  the  Quarterly  Publications  for  June, 
1912.  In  that  article  he  objects  to  the  use  of  the  Pearsonian  coefficient 
of  correlation  as  a  means  of  testing  the  relationship  between  two  series 
of  index  numbers  because  (1)  "it  entirely  disregards  the  element  of 
time  which  in  most  problems  in  which  index  numbers  are  used,  is  of 
prime  importance";  and  (2)  "a  given  quantity  may  be  added  to  or 
subtracted  from  the  terms  of  our  series  without  changing  the  value  of  the 
correlation  coefficient." 

The  first  objection  does  n.ot  hold  if  we  use  Mr.  R.  H.  Hooker's  method 
of  computing  the  correlation  coefficient  from  the  "differences  between 
successive  values  of  the  two  variables. "  ("On  the  correlation  of  succes- 
sive observations,"  Journ.  Boy.  Stat.  Soc.,  Vol.  68,  p.  697;  see  also  the 
reviewer 's  * '  The  correlation  of  economic  statistics, ' '  Quarterly  Pubuca- 
TioNS  OP  THE  American  Statistical  Association,  December,  1910. )    Con- 
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oerxdng  this  method  Mr.  Hooker  sa^s  that  *' correlation  of  the  differenee 
between  successive  values  will  probably  prove  most  useful  where  the 
similarity  of  the  shorter  rapid  changes  (with  no  apparent  periodicity) 
are  the  subject  of  the  investigation,  or  where  the  normal  level  of  one 
or  both  series  of  observations  does  not  remain  constant."  (Ibid.,  p. 
703.)  O.  XJdny  Yule  uses  Hooker's  method  of  differences  in  measuring 
the  correlation  between  the  annual  infantile  mortality  per  1,000  births 
and  general  mortality  per  1,000  living.  (See  Yule's  Theory  of  Statis- 
tics, p.  197.)  The  method  of  differences  accomplishes  two  results:  (1) 
it  reduces,  although  it  does  not  entirely  eliminate,  the  influence  of  the 
growth  element  on  the  coefficient;  and  (2)  it  has  the  effect  of  making  the 
order  in  time  of  the  items  of  significance. 

Dr.  Magee's  second  objection  to  the  coefficient  of  correlation  as  stated 
above  calls  attention  to  a  virtue,  not  a  defect,  of  the  coefficient  That 
'' '  the  correlation,  coefficient  of  two  series  of  index  numbers  is  not  changed 
if  we  add  a  constant  to  each  term  of  one  series"  is  true.  But  that  this 
fact ' '  is  perhaps  the  strongest  argument  against  using  it  for  testing  the 
relationship  between  two  sets  of  index  numbers"  is  decidedly  untrue. 
Suppose  that  we  are  using  the  ordinary  graphic  method  of  comparing  the 
fluctuations  of  two  series  of  index  numbers,  each  series  represented  by 
a  graph  with  time  as  abscissas.  If  the  ordinates  are  such  that  one 
graph  is  so  far  below  the  other  that  comparison  is  difficult  we  shift 
the  former  upward  or  the  latter  downward  for  convenience  in  comparing 
the  fluctuations.  This  graphic  process  is  identical  with  the  algebraic 
process  of  adding  or  subtracting  a  constant  to  or  from,  as  the  case  may 
be,  each  term  of  the  series.  It  may  be  said,  indeed,  that  any  method  of 
measuring  correlation  which  does  not  have  the  mathematical  property  to 
which  Dr.  Magee  objects  is  erroneous. 

As  a  substitute  for  the  coefficient  of  correlation  the  author  suggests 
that  the  two  series  be  treated  as  follows:  First,  multiply  each  item  of 
one  of  the  two  series  by  such  a  multiplier  as  to  make  the  initial  items 
of  the  two  series  identical.  ' '  Next, ' '  he  says,  ' '  we  may  get  the  amount 
of  change  in  each  case  and  take  as  the  degree  of  correspondence  the 
fraction  which  has  the  smaller  change  for  the  numerator  and  the  larger 
<^hange  for  the  denominator.  ...  By  treating  each  successive  change 
in  this  manner  and  then  taking  the  arithmetic  mean  of  the  results  we 
obtain  what  may  be  called  the  Degree  of  Correspondence.  .  .  ." 
Thus,  in  comparing  the  two  series:  2,  4,  6,  8,  10  and  5,  10,  15,  20,  25, 
Dr.  Magee  would  multiply  the  items  of  the  first  series  by  5-2,  obtaining 
a  series  identical  (in  this  case)  with  the  second  series.  For  this  pair  of 
series  the  fractions  are  all  1  and  the  arithmetic  mean  of  the  fractions,  or 
the  ** Degree  of  Correspondence,"  is  therefore  1. 

The  author  uses  this  method  throughout  his  investigation  to  test  the 
relationship  between  weekly,  monthly,  and  yearly,  (1)  price  indices  for 
bonds,  stocks,  farm  products,  certain  speculative  commodities,  and  whole- 
sale prices  of  commodities  on  the  one  hand,  and  (2)  specie  and  legal 
tenders  in  the  New  York  clearing  house  banks,  net  deposits,  and  per 
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capita  and  total  circulation  on  the  other  hand.  Finally,  he  applies  the 
same  method  to  the  figures  obtained  bj  Eemmerer  and  Fisher  as  his  (Dr. 
Magee's)  test  of  the  truth  of  the  quantity  theory  of  prices.  As  a  matter 
of  fact,  however,  in  more  than  nine  tenths  of  the  cases  the  author  was 
contented  to  take  +1  u^  c&se  ^^  changes  of  the  corresponding  items 
were  in  the  same  direction,  and  — 1  in  case  they  were  in  opposite  direc* 
tionsy  giving  the  arithmetic  average  of  the  algebraic  sum  as  his  ''Degree 
of  Correlation."  Out  of  some  114  tests  the  resulting  average  was  below 
0.10  in  46  cases,  from  0.10  to  0.19  in  42  cases,  from  0.20  to  0.49  in  21 
cases,  and  from  0.50  up  in  5  cases.  It  is  noteworthy  that  M  of  the  five 
cases  of  a  high  "Degree  of  Correspondence"  came  from  comparing 
yearly  figwres  where  the  growth  element  predominates.  In  the  words  of 
the  author  ' '  the  correspondence  is  greater  between  price  movements  and 
the  movement  of  money  or  deposits  in  banks  or  of  money  in  circulation 
when  the  averages  used  cover  longer  periods  than  when  they  cover  shorter 
periods.''  (P.  54.)  He  does  not  appear  to  recognize,  however,  that  like 
growth  elements  in  the  two  series  make  his  ''Degree  of  Correspondence" 
unreliable  as  a  measure  of  the  synchronization  of  fluctuations.  (See  the 
table  given  later.) 

The  application  of  the  test  to  Eemmerer's  and  Fisher's  figures  leads 
Dr.  Magee  to  the  eondusiou  that  "in  neither  case  is  much  correspond- 
ence shown  for  direction  and  amount  of  movement;  our  inference  is, 
then,  that  these  two  attempted  proofs  of  the  Quantity  Theory  of  Money 
are  far  from  being  conclusive."  (P.  49.)  Before  taking  the  author's 
word  for  the  non-conclusive  character  of  the  Eemmerer  and  Fisher  inves- 
tigations let  us  see  how  his  method  works  in  sample  cases. 

Suppose  the  method  be  applied  to  the  following  pair  of  series: 

100,        150,        200,        250,        300 
100,        200,        300,        400,        500 

Both  series  are  arithmetic  progressions  and  move  in  the  same  direction. 

The  "D^ree  of  Correspondence"  is  i^.    Now  consider  the  pair  of  series 

below: 

100,         101,         102,         103,         104,         105 
100,        110,        120,        130,        140,        150 

The  "D^rree  of  Correspondence"  is  but  1-10,  although  the  items  move 
together  perfectly,  t.  e.,  for  an  increase  of  one  unit  in  the  first  series 
tiiere  is  an  increase  of  ten  units  in  the  second  series.  Likewise  consider 
the  following  pair: 

100,        101,        102,        101,        103,        100 
100,        105,        110,        105,        115,        100 

These  series  fluctuate  together  perfectly,  t.  e,,  for  a  change  of  one  unit 
in  the  first  series  the  second  changes  five  units  in  the  same  direction.  Yet 
Dr.  Magee 's  ' '  Degree  of  Correspondence ' '  for  the  pair  is  only  1-5.  It  is 
evident  that  any  coefficient  is  possible  for  perfect  correspondence.  Dr. 
Magee 's  entire  study  is  based  upon  this  erratic  coefficient 
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The  reviewer  will  add  the  following  table: 

Magee  's  method  of  *  *  Degree  of  Correspondence ' '  applied  to  a  pair  of 
series  having  the  same  direction  of  growth  element,  e.  g,,  series  giving 
the  relative  per  capita  money  in  circulation  on  July  1,  and  the  relative 
per  capita  consumption  of  malt  liquors  in  the  United  States,  1890-1908. 

(Statistical  Abetnet  of  the  United  States.  1909.  Folder  p.  19.) 


*  Base,  1890-'99.    All  items  multiptied  by  0.9375.  making  the  initial  item  identical  with  that  of  the  lec 
ond  series. 
tBase.  1890-'99. 

*' Degree  of  Correspondenee, ' '  1890-1908=  (5.91— 2.95) -f-18=0.16. 
*' Degree  of  Correspondence,''  1899-1908=  (3.55—0.60) -r- 10=0.295. 
** Degree  of  Correspondence/*  considering    only    the    direction    of    the 
change  for  the  period  1899-1908=  (7— 2+0)^-10=0.50. 

For  the  ten  years,  1899-1908,  the  "Degree  of  Correspondence,'*  as  Dr. 
Magee  would  figure  it,  between  per  capita  money  in  circulation  and  per 
capita  consumption  of  malt  liquors  is  very  high,  0.50.  Does  this  indicate 
that  the  circulation  is  increased  by  drinking  alcoholic  beverages,  or  vice 
versa? 

Warren  M.  Persons. 

Colorado  College, 
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URUGUAYAN    STATISTICAL    REFORM. 

[American  Minister  Nicolay  A.  Grevstad,  Montevideo.] 

The  General  Council  of  Statistics  has  taken  steps  to  bring  about  an 
important  reform  of  the  commercial  statistics  of  the  Bepublic.  Hitherto 
the  import  and  export  values  have  been  based  upon  prices  fixed,  in  many 
instances  years  ago,  for  fiscal  purposes.  These  prices  no  longer  represent 
the  real  value  of  the  articles  imported  or  exported;  they  are  either  too 
high  or  too  low,  generally  too  low.  The  council  intends  to  base  the 
statistics,  beginning  with  the  current  year,  upon  the  real  values,  as  near 
as  possible,  and  to  that  end  solicits  the  cooperation  of  leading  importers 
and  exporters.  This  reform  is  held  to  be  necessary  in  order  that  Uruguay 
may,  in  the  comparative  commercial  statistics  of  the  world,  occupy  the 
place  to  which  it  is  justly  entitled  by  the  volume  and  value  of  its 
commerce. 

F.  L.  H. 
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AMERICAN 
STATISTICAL      ASSOCIATION 

NEW  SERIES,  No.  106.  JUNE,  1914. 


THE  PRESENT  STATUS  OF  STATISTICAL  WORK  AND 
HOW  IT  NEEDS  TO  BE  DEVELOPED  IN  THE 
SERVICE  OF  THE  FEDERAL  GOVERNMENT.* 

By  WiLUAif  S.  R08SITER,  Farmer  Chief  Clerk  oj  the  Census  Offijce. 


I  assume  that  we  are  invited  to  discuss  the  present  con- 
dition of  Federal  statistics  and  to  point  out,  if  possible,  the 
pathway  along  which  real  progress  can  be  made. 

When  this  association  was  formed,  the  Fourth  Census,  that 
of  1830,  had  long  been  completed.  There  was  practically  no 
statistical  analysis  or  inquiry  of  any  kind  in  progress  under 
the  Federal  Government.  At  this  distance,  the  temporary 
organizations  of  the  early  Census  oflSces  seem  to  us  to  have 
assembled  from  nowhere,  performed  with  zeal  if  not  with 
discretion  their  appointed  tasks,  left  us  their  records  in 
awkward  or  musty  tomes  and  vanished  into  oblivion.  Like 
the  gleam  which  pierces  the  night  at  regular  intervals  from 
some  distant  lighthouse  on  a  rock  bound  coast,  were  those 
far  away  Census  enumerations. 

It  is  different  in  our  day;  the  gleam  from  the  Census  light- 
house is  no  longer  of  the  disappearing  variety.  There  are, 
moreover,  many  other  prominent  statistical  lights  in  the 
Federal  establishment.  So  great  has  been  the  progress,  and  so 
general  has  become  the  necessity  for  statistical  compilations, 
that,  in  the  year  1914,  practically  every  department  of  the 
Federal  Government  is  engaged  in  preparing  statistics  in  some 
form. 

In  the  Department  of  Commerce,  practically  all  the  bureaus 
obtain  and  publish  more  or  less  statistical  material.  Among 
these  that  of  the  Census  easily  leads.  It  possesses  a  dozen 
intercensal  activities,  in  the  aggregate  almost  equal  in  impor- 

*  Paper  resd  at  the  Scyetity-fifth  Annivasary  Meeting  of  the  American  Statistical  Association, 
B«etoi>.  Mase.,  February  14.  1914. 
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tance  to  the  decennial  enumeration.  The  Bureau  of  Corpora- 
tions discusses  investigations  of  data  relating  to  trusts  and 
similar  organizations.  The  Bureau  of  Foreign  and  Domestic 
Commerce  deals  with  the  statistics  of  exports  and  imports  and 
summarizes  much  of  the  statistical  investigation  of  the  Gov- 
ernment in  the  annual  Statistical  Abstract.  The  Bureau  of 
Fisheries  presents  the  statistics  of  that  industry.  The  Bureau 
of  Navigation,  figures  relating  to  the  merchant  marine  and 
wireless  telegraphy.  The  Steam  Inspection  Service,  figures  in 
relation  to  steamboat  inspection  and  marine  accidents. 

In  the  Department  of  Labor,  the  Bureau  of  Labor  Statistics 
compiles  and  publishes  figures  of  strikes,  wages  and  labor,  and 
certain  special  reports  such  as  those  upon  cost  of  living.  The 
Bureaus  of  Immigration  and  of  Naturalization  discuss  the  sta- 
tistics relating  to  those  important  subjects.  The  Children's 
Bureau  compiles  figures  relating  to  infant  mortality  and  child 
saving. 

In  the  Treasury  Department,  the  Life  Saving  Service  col- 
lects and  publishes  the  statistics  of  marine  disasters.  From 
the  Commissioner  of  Internal  Revenue  come  figures  relating 
to  the  production  of  liquors,  tobacco,  etc.,  and  this  report  will 
soon  include  the  income  tax  returns.  The  Director  of  the  Mint 
presents  annually  statistics  of  the  production  of  the  precious 
metals.  The  Comptroller  of  the  Currency  and  the  Treasurer 
of  the  United  States  offer  financial  and  banking  statistics. 
The  Register  of  the  Treasury  compiles  and  publishes  the  debt 
statement. 

In  the  Department  of  the  Interior,  five  bureaus  present 
annual  statistical  tabulations;  the  Bureau  of  Mines,  regard- 
ing fatalities  in  coal  mines.  The  Commissioner  of  Indian 
Affairs  presents  statistics  of  Indians  and  Indian  lands  and 
property.  The  Geological  Survey  compiles  and  publishes  ex- 
tensive statistics  of  mines  and  quarries,  and  mineral  products. 
The  Commissioner  of  Pensions  tabulates  the  returns  of  pen- 
sions paid  and  the  number  and  location  of  pensioners.  The 
Commissioner  of  Education  publishes  statistics  concerning 
the  number  and  character  of  schools  and  concerning  school 
population. 

The  Department  of  Agriculture,  through  its  Bureau  of  Sta- 
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tistics,  is  engaged  in  collecting  and  publishing  reports  of  cereals 
and  other  crops,  and  elso  publishes  special  reports  relating  to 
various  agricultural  products. 

The  Forest  Service  publishes  statistics  of  lumber  cut  and 
forested  areas. 

The  Weather  Bureau  publishes  figures  relating  to  temper- 
atures and  meterological  data. 

The  War,  Navy,  and  Post  Office  Departments  make  their 
contribution  to  the  statistics  of  the  Federal  Government.  The 
Signal  Corps  of  the  War  Department  compiles  statistics  of 
Government  telegraphs  and  telephones.  The  Navy  Depart- 
ment compiles  and  publishes  important  tables  dealing  with  the 
naval  establishment  of  the  United  States  and  the  naval  militia 
of  the  various  states.  The  Post  Office  Department  pub- 
lishes statistics  of  post  offices,  postal  routes,  and  the  railway 
mail  service. 

The  Civil  Service  Commission  compiles  statistical  tables 
relating  to  employment  under  the  Federal  government. 

And  last,  but  not  least,  that  young  giant  in  the  field  of  Gov- 
ernment offices,  the  Interstate  Commerce  Commission,  now 
has  large  divisions  engaged  in  collecting  important  statistics 
of  express  companies,  steam  railways  and  telegraphs  and  tele- 
phones. 

From  this  survey  you  will  observe  that  every  department 
of  the  Government  except  the  Department  of  Justice,  is 
actively  engaged  in  compiling  some  form  of  statistics.  Some 
of  these  statistics,  however,  are  what  we  may  term  of  the 
negative  sort,  viz.,  they  are  the  details  of  the  operations  of  the 
department  itself;  but  for  the  most  part  they  are  compila- 
tions of  new  and  useful  data,  made  by  twenty-nine  different 
bureaus  at  Washington. 

It  is  difficult  to  indicate  clearly  the  aggregate  number  of 
persons  engaged  in  these  compilations,  part  of  which  ob- 
viously are  not  continuous.  In  the  Bureau  of  the  Census  at 
Washington  are  approximately  700  permanent  employees, 
in  addition  to  700  agents  employed  in  the  field  to  collect 
cotton  statistics.  The  Decennial  and  Five  Year  Censuses 
require  additional  force;  the  bureau  of  Statistics  in  the  De- 
partment of  Agriculture  employs  somewhat  less  than  200; 
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the  Bureau  of  Labor  statistics  in  the  Department  of  Labor, 
approximately  100;  the  Bureau  of  Mineral  Resources  in  the 
Geological  Survey  about  40;  and  the  Bureau  of  Foreign  and 
Domestic  Commerce  somewhat  more  than  100.  Here  are 
nearly  1,200  permanent  employees  of  the  government  engaged 
in  statistical  work  in  five  bureaus  of  the  twenty-nine. 

Of  all  these  bureaus  we  naturally  are  most  interested  in 
that  of  the  Census,  the  principal  collector  and  compiler  of 
Federal  statistics.  Moreover,  it  has  been  justly  claimed  that 
this  Association  was  an  impK>rtant  factor  in  securing  the 
establishment,  a  decade  ago,  of  the  Permanent  Census  Ofiice. 
In  the  last  issue  of  the  Quarterly  of  this  Association,  Doctor 
Cummings  presented  an  effective  review  of  the  operations  of 
the  bureau,  and  described  its  many  and  varied  activities,  but 
to  those  of  us  who  participated  in  its  establishment  and  have 
watched  its  progress,  there  seem  to  be  many  things  yet  to  be 
desired. 

The  Permanent  Census  Ofiice  was  formed  from  a  temporary 
organization  which  was  unique  in  its  independence  of  bureau- 
cratic control.  The  superb  achievement  of  the  Director  of  the 
Twelfth  Census  in  organizing  a  temporary  bureau,  by  bringing 
together  experts  from  all  parts  of  the  country,  gathering  to- 
gether those  who  knew  from  past  experience  and  those  who 
did  not  know,  welding  them  into  a  harmonious  and  enthusias- 
tic whole,  and  in  taking,  compiling,  and  publishing  a  great 
decennial  census  absolutely  within  the  time  limit  set  by  law, 
was  an  achievement  which  had  not  been  equalled  before,  and 
which,  unfortunately,  still  stands  unparalleled.  This  supreme 
result  was  secured  primarily  because  of  one  central  fact:  the 
Director  of  the  Twelfth  Census  was  absolutely  independent 
of  every  one  in  the  Federal  Government  except  the  President 
of  the  United  States.  The  truth  of  the  comment  which  Colonel 
Goethals  sent  to  the  Mayor  of  New  York  a  fortnight  ago, 
concerning  the  importance  of  complete  authority  is  well 
illustrated  by  the  record  of  the  Twelfth  Census.  His  words 
are  merely  a  plea  for  full  authority:  '* Attractive  as  your  offer 
is,  I  would  be  obliged  to  decline  it  so  long  as  the  present  law 
remains  in  force  by  which  removals  from  the  police  force  are 
subject  to  review,  with  decisions  based  on  legal   evidence. 
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In  public  work  of  any  kind,  eflSciency  can  be  secured  only 
when  the  service  of  those  engaged  in  it  is  satisfactory  to 
superiors,  and  while  I  fully  believe  in  the  right  of  every 
man  to  have  a  hearing,  the  decision  of  the  superior  as  to  the 
character  of  a  man's  service  should  be  final.  In  cases,"  adds 
Colonel  Goethals,  "where  a  man  whose  services  have  not 
been  satisfactory  can  be  reinstated  by  a  court  of  review,  the 
effect  on  discipline  and  eflSciency  is  most  injurious.  It  under- 
miaes  authority,  leads  to  insubordination,  tends  to  destroy 
the  loyal  cooperation  which  the  executive  authority  must  have 
to  secure  results,  and  makes  his  tenure  of  office  impossible." 

The  taking  of  the  Twelfth  Census  had  been  entrusted  to  a 
man  who  shirked  no  responsibility  and  possessed  untiring 
energy.  It  is  not  surprising  that  in  the  preparation  and  pub- 
lication of  the  basic  facts  of  the  Census  it  was  a  complete 
success.  The  Director  of  the  Census  made  his  own  appoint- 
ments; he  was  unhampered  by  Cabinet  officers,  by  Civil  Service, 
by  department  bureaucrats,  or  by  Congress.  He  drew  his 
employees  from  north,  south,  east  and  west,  as  he  thought 
best.  He  expended  the  vast  sum  of  money  appropriated  in 
a  lump  simi  to  his  order  as  in  his  judgment  it  was  advisable. 
He  established  the  character  of  the  tables  and  the  form  of 
presentation  and  held  his  subordinates  responsible  for 
prompt  production.  Even  in  the  printing  of  his  reports, 
he  was  not  a  victim  of  the  Government  Printing  Office  in  the 
ordinary  sense,  but  an  independent  customer,  for  he  ordered 
his  work  produced,  scrutinized  the  bills,  complained  of  over- 
chai^es  and  paid  just  accounts  with  his  own  check  upon  the 
Treasury  of  the  United  States.  There  were  doubtless  defects 
here  and  there  through  that  vast  system,  but  it  was  a  one- 
man  power,  as  it  ought  to  be,  and  the  work  was  driven  forward 
to  splendid  completion. 

It  was  this  office  and  this  sort  of  a  policy  that  the  permanent 
office  succeeded.  The  wiser  and  older  members  of  the  Senate 
and  House  of  Representatives,  having  learned  their  lessons 
from  earlier  Census  experience,  realized  the  need  of  the  one- 
man  power  in  the  Census  office,  so  fraught  with  emergencies, 
and  they  strove  to  perpetuate  in  the  permanent  establishment 
the  favorable  conditions  prevailing  in  the  temporary  office. 
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Moreover,  the  Director  of  the  Census  who  succeeded  the 
Director  of  the  Twelfth  Census,  fully  alive  to  the  importance 
of  maintaining  the  same  independent,  aggressive  attitude, 
strove  during  his  entire  administration  to  hold  the  standing 
and  the  prerogative  of  the  Census  Office  as  separate,  unique, 
and  to  some  degree  independent  of  the  department.  For 
several  years,  with  varying  success,  the  contest  was  waged 
between  the  Census  Office  aided  by  Congress,  on  the  one 
side,  and  the  bureaucrats  of  the  department  on  the  other, 
aided  by  tradition,  precedent,  and  administration  politics. 
The  result  of  the  contest  was  of  course  not  in  doubt  from  the 
outset.  Ultimately  the  department  and  politics  triumphed 
and  the  secret  of  the  failure  of  the  Thirteenth  Census  to  meas- 
ure up  to  the  temporary  Twelfth  Census  in  effectiveness 
and  speed  lay  in  the  return  to  the  old  bureaucratic  methods 
which  had  paralyzed  and  destroyed  the  activities  of  the 
Eleventh  and  earlier  Censuses.  All  of  the  small  but  necessary 
acts  of  administration,  including  those  of  appointment,  pro- 
motion, demotion,  and  dismissal,  hung  upon  the  say  so  of 
some  petty  department  clerk  or  official  and  every  time  that 
a  minor  question  of  administration  on  which  a  Census  chief 
ought  to  be  able  to  act  instantly  and  emphatically,  went  to 
the  Department,  a  mile  away,  by  letter  or  by  telephone,  to 
be  bandied  about  in  various  divisions,  a  distinct  blow  was 
struck  at  the  authority  of  the  chief  and  at  the  enthusiasm 
and  interest  of  the  clerks. 

The  permanent  Census  Office  contemplated  by  Colonel 
Wright,  by  Mr.  Porter,  by  Professor  Willcox,  Doctor  North, 
and  Governor  Merriam,  as  they  pleaded  before  the  Com- 
mittees of  both  Houses  of  Congress  for  its  establishment, 
was  to  be  an  institution  fashioned  from  and  preserving  the 
strong,  sturdy,  and  splendidly  successful  office  then  in 
existence.  But  the  Permanent  Census  Office  has  actually 
resulted  in  a  very  different  affair.  In  fact  it  bears  only  a 
shadow  of  resemblance  to  the  organization  of  a  decade  ago. 
The  Census  Office  has  in  truth  become  the  Bureau  of  the 
Census.  No  unkindly  criticism  of  individuals  is  here  in- 
tended. It  would  be  entirely  unwarranted.  The  change  here 
described  reflects  the  conditions  which  prevail  in  the  Federal 
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Government,  and  which,  so  far  as  the  chances  of  a  single 
permanent  bureau  are  concerned,  cannot  be  changed.  In 
short,  when  the  strong,  lusty  temporary  office  was  made  into 
a  permanent  office,  it  sacrificed  certain  important  character- 
istics in  return  for  this  privilege.  Curiously  enough,  the 
distinguished  men  who  advocated  the  permanent  office  seem 
not  to  have  anticipated  this  result,  yet  the  personal  experience 
of  each  with  the. Federal  Government  had  been  so  extensive 
that  the  power  of  precedent  and  the  eddies  of  official  influence 
and  intrigue  ought  to  have  been  fully  understood  and  provided 
for. 

Thu&  far,  in  our  review  of  federal  statistical  operations,  we 
seem  to  have  fallen  upon  itwo  obvious  defects,  the  growth  of 
statistical  activity  in  twenty-nine  branches  of  the  Government 
with  the  inevitable  penalty  of  wastefulness  and  duplication, 
and  the  sacrifice  of  some  of  the  independence  and  authority 
of  the  Census  Bureau,  and  hence,  in  that  distinctly  emer- 
gency-ridden office,  the  loss  of  a  good  share  of  efficiency, — 
in  return  for  permanence.  Doubtless  there  are  many  defects 
in  federal  statistical  methods,  but  the  two  here  described 
are  basic  in  that  they  reflect  federal  policy  and  practice  and 
they  will  continue  to  become  more  serious.  I  invite  your 
attention  therefore  to  a  brief  search  for  a  possible  remedy. 

At  the  outset,  it  is  important  to  inquire,  whether  the  two 
conditions  here  indicated  are  equally  prominent  in  the  statis- 
tical operations  of  the  more  important  foreign  nations. 

In  Canada,  where  the  science  of  statistics  has  become 
increasingly  important  to  the  officials  of  the  Dominion  Govern- 
ment, the  statistical  establishment  at  the  present  time  is  the 
result  of  the  reorganization  which  occurred  in  1905.  In  that 
jear  the  Federal  Parliament  established  the  present  Census 
and  Statistical  Office  as  a  branch  of  the  Department  of  Agri- 
culture, and  charged  this  office  with  three  general  functions: 

The  Decennial  Census  to  be  made  in  the  first  year  of  the 
Decade,  1911,  etc., 

The  taking  of  a  mid-censal  year  census  of  population  and 
Agriculture  for  the  three  Northwestern  Provinces,  and 

The  prosecution  of  special  intercensal  statistical  inquiries 
•ordered  from  time  to  time  by  the  Minister.     These  orders 
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may  cover  the  collection,  tabulation,  and  publication  of 
statistics  relating  to  agriculture,  commerce,  crime,  education, 
manufactures,  vital,  and  other  statistics. 

The  Census  and  Statistical  oflSce  of  the  Dominion  is  con- 
ducted by  a  chief  officer  and  three  principal  assistants,  and 
has  a  permanent  clerical  staff  of  twenty-five,  and  temporary 
clerks  not  to  exceed  one  hundred  and  seventy.  In  a  general 
way,  conditions  in  the  Dominion  reflect  on  a  small  scale  those 
which  prevail  on  a  large  scale  in  Washington. 

The  Canadians,  however,  are  not  satisfied  with  the  present 
status  of  statistical  organization  in  their  Government,  and  in 
1912  the  Minister  of  Trade  and  Commerce  appointed  a  com- 
mission to  examine  into  this  whole  question  in  order  to  report 
a  comprehensive  system  of  general  statistics  in  keeping  with 
the  demands  of  the  time.  This  report  has  already  'been  pub- 
lished and  makes  many  suggestions  for  improvement,  the 
principal  one  being  the  advocacy  of  a  central  statistical  office 
for  the  coordination,  unification,  and  improvement  of  statis- 
tics, the  creation  of  an  interdepartmental  statistical  com- 
mittee and  an  inter-provincial  conference  on  statistics.  The 
adoption  of  many  of  the  suggestions  of  this  commission  would 
obviously  mean  a  great  advance  for  the  Dominion  of  Canada 
in  its  statistical  organization  and  product. 

In  Austria  there  is  a  central  statistical  commission.  The 
work  of  this  Imperial  Commission  falls  into  eight  divisions: 

1.  International  Statistics. 

2.  Those  of  Commerce,  the  Year  Book,  and  other  publica- 
tions. 

3.  Of  Agriculture. 

4.  Of  societies,  corporations,  banks,  and  transportation. 

5.  Of  finance. 

6.  Judicial  statistics. 

7.  Statistics  of  Education. 

8.  Vital  statistics. 

Several  of  the  Ministries  of  the  Imperial  Government  pre- 
pare some  statistical  analysis  of  their  own  and  aid  to  some 
extent  the  Central  Commission.  Several  of  the  Provinces 
also  maintain  statistical  offices,  but  these  act  in  cooperation 
with  the   Central   Commission  supplying  it   with   material. 
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The  Central  Commission  has  existed  since  1863  and  possesses 
an  exceedingly  competent  staff. 

In  Germany,  the  Imperial  Statistical  Office  has  supreme 
charge  of  the  periodical  census  and  publishes  financial,  judi- 
cial, vital  statistics,  etc.,  for  the  Empire.  In  a  sense,  it  acts 
as  a  clearing  house  for  the  other  statistical  offices  which  supply 
the  Imperial  Office  with  a  large  amoimt  of  the  material  used 
in  presenting  statistics  for  the  Empire.  Each  kingdom  and 
principality  maintains  a  separate  statistical  office  concerned 
with  that  part  of  the  work  of  the  Empire,  which  it  represents. 
In  addition  there  are  various  local  statistical  bureaus  which 
cooperate  in  different  ways  with  the  Central  Office  of  the 
Kingdom. 

In  France,  a  Central  Statistical  Office  takes  the  periodical 
census  and  its  activities  embrace  not  only  the  collection  of 
population  statistics  in  the  entire  nation,  but  a  variety  of 
subjects.  It  works  however  in  full  cooperation  with  the  vari- 
ous municipal  offices. 

In  Italy,  a  Central  Statistical  Office  exists  similar  to  that  of 
France.  In  Russia,  an  Imperial  Statistical  Commission  covers 
the  Empire,  but  it  is  mostly  concerned  with  the  statistics  of 
commerce  and,  finance.  In  Finland,  indeed,  which  maintains 
an  independent  statistical  office,  the  organization  and  opera- 
tion of  the  Bureau  is  more  effective  and  scientific. 

In  England,  the  R^istrar  General  publishes  the  judicial  and 
vital  statistics  of  the  nation,  and  also  has  charge  of  the  enu- 
meration of  population.  Separate  from  this  office  is  the  impor- 
tant statistical  machinery  of  the  Board  of  Trade,  having 
seventeen  departments  which  deal  with  the  statistics  of  com- 
merce, finance,  and  similar  topics. 

All  of  the  smaller  countries  of  Europe  now  have  Central 
Statistical  Offices  with  permanent  and  scientifically  trained 
staffs.  Those  of  Sweden,  Norway,  Holland,  Belgium,  and 
Switzerland  are  highly  developed.  In  all  cases  where  there 
are  municipal  and  statistical  departments  in  these  countries 
they  act  as  feeders  and  aids  to  the  Central  Office.  In  short, 
in  Europe  and  in  Canada,  progress  in  the  science  of  statistics 
appears  to  be  seciu'ed  by  centralization  of  work,  under  the 
most  expert  direction. 
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In  none  of  these  nations,  however,  do  the  problems  in  the 
field  of  statistics  approach  in  importance  those  which  exist 
in  the  United  States.  We  have  long  been  regarded  as  a  leader 
in  the  development  of  the  science.  We  have  hesitated  at  no 
inquiry,  we  have  been  deterred  by  no  expense,  and  we  have 
boasted  accordingly.  Meantime,  other  nations,  growing 
slowly  and  modestly  in  their  statistical  operations,  have  been 
perfecting  their  organization  in  deliberate  and  substantial 
fashion.  Statesmen  as  well  as  statisticians  seem  in  almost  all 
instances  to  have  become  impressed  with  the  distinctly  scien- 
tific character  of  statistical  investigation.  In  rare  instances 
only  have  our  American  presidents  and  politicians  taken  that 
point  of  view. 

With  the  distinct  impression  that  real  progress  in  statis- 
tical work  is  being  made  in  other  lands,  accompanied  or  se- 
cured by  increasing  centralization,  we  return  to  the  two  serious 
problems  in  the  statistical  work  of  our  own  Government. 
These  problems  appear  in  a  broad  way  to  originate  in  decreased 
authority  and  decentralization,  tendencies  directly  opposite 
to  those  shown  by  statistical  progress  elsewhere.  So  signifi- 
cant is  this  fact  that  we  are  justified  in  asking  whether  the  so- 
lution of  our  problems  is  not  to  be  found  in  a  reversal  of  policy. 
Should  we  not  create  an  important  statistical  center  in  our 
federal  government,  which  we  may  here  simply  term  The  Office 
of  National  Statistics?  This  new  office,  to  be  erected  from 
various  small  bureaus,  ought  to  be  in  the  semi-independent 
class,  with  the  Interstate  Commerce  Commission,  the  Civil 
Service,  and  the  Government  Printing  Office.  It  should  be 
free  from  the  Department  Bureau  curse.  By  its  importance 
and  form  of  organization  it  should  reassume  the  authority 
possessed  by  the  temporary  Census  and  lost  after  securing 
permanence.  It  should  take  over,  simplify,  and  coordinate 
the  more  important  and  expensive  statistical  work  now  being 
performed  and  often  more  or  less  in  duplicate  by  the  twenty- 
nine  Bureaus.  Lastly,  such  a  large  dignified  systematic  sta- 
tistical establishment  should  be  wholly  scientific,  with  no 
trace  of  politics,  should  be  conducted  by  a  distinguished 
scientist  and  administrator  with  competent  aids  and  com- 
plete authority. 

I  do  not  suggest  a  cabinet  office  to  represent  this  modem 
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science  of  ours.  It  requires  no  such  doubtful  honor.  All  that 
we  of  this  venerable  association  demand  is  better  organization 
and  administration,  which  permit  full  authority  and  prompt 
and  scientific  results  secured  without  extravagance. 

The  proposed  OflSce  of  National  Statistics  might  profitably 
include  at  least  the  following: 

The  Decennial  Census. 

Miscellaneous  inquiries  involving  census  investigation,  such 
as  now  supply  the  intercensal  activities  of  the  Bureau. 

The  present  Bureau  of  Statistics. 

Labor  statistics. 

Statistics  of  mines  and  quarries  of  the  Geological  Survey. 

Statistics  of  foreign  and  domestic  commerce. 

Statistics  of  the  express  companies,  railways,  telephones 
and  telegraphs  now  collected  by  the  Interstate  Commerce 
Commission. 

The  statistical  work  of  the  Forest  Service,  of  the  Agriculture 
Department,  and  of  the  Bureaus  of  Immigration  and  of  Fish- 
eries. 

If  wisely  administered,  measureless  are  the  opportunities 
of  such  an  oflSce  for  usefulness,  in  effectively  collecting  and 
compiling  the  necessary  statistics  of  the  Federal  Government. 
Here  should  be  given  the  time  and  skill  of  experts  to  insure  the 
avoidance  of  duplication  and  especially  to  consideration  of 
the  pressing  need  of  simplification.  In  a  decade  or  two,  much 
of  our  present  Census  elaboration,  of  necessity,  will  be  swept 
away  by  mere  weight  of  population.  We  should  begin  the 
study  of  this  problem  now. 

The  present  Bureau  of  the  Census  has  been  called  fre- 
quently a  statistical  laboratory.  Except  during  a  few  brief 
intervals  this  name  has  not  been  justified.  A  laboratory  is  a 
place  for  analysis  and  original  research,  where  great  dis- 
coveries in  the  scientific  world  are  worked  out.  The  Bureau 
of  the  Census  may  be  more  correctly  called  a  figure  factory. 
It  has  tabulated  an  infinite  variety  of  statistical  facts,  but  it 
seldom  offers  anything  but  raw  material. 

In  the  past  I  have  pleaded  for  a  real  statistical  laboratory 
in  the  Bureau  of  the  Census;  for  an  analysis  by  experts  who 
could  take  the  figures  from  this  or  that  inquiry  and  make 
them  tell  the  story  of  American  life,  revealing  the  changes 
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which  have  occurred  and  pointing  unerringly  to  the  changes 
which  are  to  come.  In  my  opinion,  that  is  the  highest  scien- 
tific function  of  the  Census  Office,  and  in  any  new  and  en- 
larged statistical  organization  that  function  should  be  given 
great  prominence. 

Let  us  not  be  contented  with  the  creation  of  a  permanent 
Census  Bureau  as  the  great  achievement  of  our  three  score 
years  and  fifteen,  a  bureau  which  to  the  privilege  of  permanence 
has  sacrificed  much  of  its  independence,  but  let  us  resolve  that 
so  vast  have  become  the  statistical  activities  of  the  Federal 
Government  that  they  now  demand  complete  reorganization 
along  the  most  scientific  and  progressive  lines. 

In  view  of  the  recent  action  of  our  neighbor,  Canada, 
struggling  to  reform  and  concentrate  her  comparativly 
small  statistical  activities,  and  particularly  in  view  of  the 
general  movement  of  the  civilized  nations  toward  centraliza- 
tion and  toward  more  effective  presentation  of  statistical 
material,  it  is  not  too  much  to  say  that  it  is  time  for  the 
United  States  to  bestir  herself  or  abandon  her  claim  to  leader- 
ship in  the  science.  We  should  insist  on  the  omission  of  super- 
flous  detail.  We  should  urge  more  rigid  economy,  we  should 
pimish  costly  errors,  such  for  example  as  the  Thirteenth  Cen- 
sus report  on  mines  which  cost  hundreds  of  thousands  of  dol- 
lars and  really  offered  little  more  than  a  duplication  of  figures 
already  published  by  the  Geological  Survey.  We  should  in- 
sist always  upon  accurate  and  prompt  production  of  reports 
and  tables  with  penalties  for  failures. 

In  short,  I  urge  that  the  goal  of  this  Association  in  the 
future  should  be  the  creation  of  a  permanent  independent 
central  office,  to  collect,  compile,  and  publish  simplified  census 
and  other  important  Federal  statistics.  With  this  achievement 
should  come  retention  of  officials  who  prove  to  be  conspicu- 
ously successful,  utterly  regardless  of  political  affiliations. 
And,  finally,  there  should  here  be  found  in  fact  as  well  as 
in  theory,  a  great  statistical  laboratory  which  shall  place 
the  United  States  at  the  head  of  the  civilized  nations  in  scien- 
tific, statistical  analysis,  and  which  shall  be  continually  telling 
the  vast,  ever-increasing  but  ever-changing  multitudes  of  old 
and  new  Americans  whence  they  came,  what  they  are  accom- 
plishing, and  whither  they  tend. 
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PRESENT  STATUS  OF  STATISTICAL  WORK  AND 
HOW  IT  NEEDS  TO  BE  DEVELOPED  IN  THE 
SERVICE  OF  THE  STATES.* 

Bt  Adna  F.  Weber,  Chi^  Statistician  of  New  York  Public  Service  Com- 
tnissian  for  the  First  District, 


It  would  be  easy  and  perhaps  natural  to  draw  misleading 
inferences  from  a  merely  superficial  examination  of  the  avail- 
able statistics  descriptive  of  the  status  and  progress  of  civiliza- 
tion in  the  several  commonwealths  of  the  United  States. 
Much  of  the  material  is  widely  scattered  and  might  not  be 
discovered  by  the  casual  inquirer.  Certain  information  could 
be  found  only  in  Federal  reports;  additional  information  is 
hidden  away  in  departmental  reports  and  seldom  cited  in 
bibliographies,  and  still  other  data  are  published  only  in  legis- 
lative docmnents  that  go  to  a  very  small  number  of  libraries 
and  consequently  escape  the  notice  of  all  but  a  few  special 
students  or  investigators.  And  yet  so  abimdant  is  the  statis- 
tical material  in  many  of  the  more  important  commonwealths, 
that  a  competent  investigator  or  compiler  would  find  no  serious 
diflSculty  in  preparing  a  statistical  abstract  that  would  at 
least  equal  in  extent  and  comprehensiveness,  if  not  in  accuracy, 
the  statistical  year-book  of  the  German  Empire  or  other 
manuals  that  are  as  favorably  known.  The  researches  of  the 
Carnegie  Institution  have  brought  to  light  the  great  mass  of 
economic  materials  existent  in  the  public  documents  of  com- 
monwealths like  New  York  and  other  Eastern  states.f  This 
material,  gathered  by  the  state  departments  and  commissions 
and  by  legislative  investigating  committees,  is  almost  as 
abundant  if  not  so  valuable  as  that  contained  in  the  British 
bluebooks, — ^the  remarkable  series  of  historical  docmnents 
that  justified  Gustav  SchmoUer  of  the  German  historical 
school  of  economists  in  ranking  England  as  one  of  the  leaders 
of  his  school  of  thought.     While  important  investigations  are 

^Fk^MT  pnMDted  at  the  leTaity-fifth  annirfloary  meeting  of  the  American  Statistioal  A«oobtion, 
BottoB,  Maaa.,  Febraary  14.  1914. 

flndeK  of  Beonomie  Material  in  Doeomente  of  the  States  of  the  United  States:  New  Yoric, 
178»-1904.   Preparad  by  Adelaide  B.Ha«e.  1907. 
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not  likely  to  escape  the  attention  of  the  journals  of  the  Sta- 
tistical and  Economic  Associations,  it  remains  true  that  much 
valuable  work  is  not  fully  utilized  or  appreciated,  because  it 
remains  unknown.  Even  the  index  of  reports  of  bureaus  of 
labor  prepared  and  published  by  the  Federal  Bureau  in  1892 
and  1902  has  been  discontinued. 

The  most  obvious  if  not  the  most  important  need  of  statis- 
tical work  in  the  commonwealths  would  therefore  seem  to  be 
a  central  bureau  of  statistics  and  information  to  collate  and 
compile  the  statistical  information  ^-Iready  available,  but  at 
present  more  or  less  inaccessible.  A  step  in  the  direction  of  a 
commonwealth  statistical  abstract  may  perhaps  be  recognized 
in  the  Legislative  Manual  prepared  by  the  Secretary  of  the 
State  or  other  oflScer  for  the  use  of  the  members  of  the  Legis- 
lature and  other  state  officials.  Such  a  manual  usually  con- 
tains statistics  of  population,  wealth  (for  purposes  of  taxation), 
and  elections,  and  might  readily  be  expanded  so  as  to  be  made 
a  complete  statistical  year-book,  which  would  embody  the 
final  results  of  statistical  research  of  the  several  state  author- 
ities, and  also  of  the  Federal  bureaus  so  far  as  needed  to 
supplement  state  activities.  The  movement  toward  such  a 
central  office  of  compilation  and  coordination  must  be  ini- 
tiated by  the  learned  societies,  libraries,  and  educational 
institutions,  representing  the  individual  consumers  of  the 
product.  The  legislature  itself  can  command  information 
on  a  special  subject  from  the  appropriate  state  department, 
and  where  such  information  is  insufficient,  can  initiate  a  special 
inquiry  of  its  own  and  for  that  reason  can  hardly  be  expected 
to  take  the  necessary  action  unless  pressed  to  it  by  public 
opinion. 

This  conception  of  a  state  bureau  of  statistics  differs  from 
the  European  idea  of  a  central  bureau  in  which  is  concentrated 
a  large  part  of  the  statistical  work  of  the  state.  The 
Eiu-opean  idea  does  not  commend  itself  to  Americans,  who 
believe  that  statistics  of  a  special  field  should  be  prepared  by 
the  authority  constituted  to  supervise  that  particular  field. 
But  it  can  hardly  be  doubted  that  a  well  organized  and  equipped 
office  in  charge  of  a  general  statistical  abstract  would  have  a 
stimulating  effect  upon  the  statistical  work  of  the  several 
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state  departments.  Above  all,  it  would  reveal  the  most  serious 
gs^s  that  might  exist  in  the  more  general  statistical  informa- 
tion of  the  individual  states. 

A  survey  of  the  statistical  activities  of  some  of  the  principal 
conunonwealths  indicates  that  large  portions  of  the  field  of 
economic  statistics  are  already  well  cultivated.  In  Massa- 
chusetts, New  York,  Wisconsin,  and  other  states  we  find  much 
progress  in  the  8{atistics  of  manufactures,  mining,  transporta- 
tion, banking,  and  insurance.  In  the  field  of  social  statistics 
we  also  find  much  of  encouragement  in  the  work  of  depart- 
ments of  education,  health,  and  charities,  including  hospitals 
for  the  insane.  In  all  of  these  departments  there  are  now  to 
be  found  statistical  offices  that  offer  permanent  careers  to 
trained  civil  servants.  The  rapid  spread  of  the  movement 
for  workmen's  compensation  acts  also  promises  needed  devel- 
opment in  the  long  neglected  field  of  industrial  accidents  and 
diseases. 

But  in  most  of  the  states  of  smaller  resources,  statistical 
work  is  still  in  a  backward  condition,  and  the  same  statement 
applies  to  certain  of  the  states  of  large  resources.  Civil 
service  reform  has  not  yet  taken  root  in  all  of  the  common- 
wealths and  needs  now,  as  much  as  it  ever  has  needed,  the 
support  of  members  of  the  Statistical  Association  and  other 
citizens  interested  in  good  statistical  work.  Permanency  of 
tenure  for  civil  servants  seems  to  me  perhaps  the  greatest 
smgle  need  of  the  states  in  the  development  of  good  statistical 
work  as  of  other  technical  work.  When  we  examine  condi- 
tions underlying  the  statistical  output  of  a  leading  state  like 
Massachusetts,  we  are  likely  to  find  the  largest  single  factor 
to  be  the  long-continued  service  of  bureau  or  division  chiefs. 
These  men  may  have  entered  the  service  without  having 
qualified  in  competitive  examinations,  but  they  have  retained 
their  positions  through  successive  administrations  despite 
party  changes  and  have  acquired  in  office  the  necessary  statis- 
tical training.  To  insist  upon  extensive  statistical  training 
as  a  prerequisite  to  emplo3rment  in  the  statistical  service  does 
not  seem  to  me  to  be  necessary.  While  I  have  always  favored 
a  high  standard  of  education  and  have  in  fact  sometimes 
endeavored  to  set  the  standard  as  regards  scholastic  attain- 
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ments  higher  than  the  Civil  Service  Commission  was  willing 
to  establish  it,  I  have  always  sought  to  obtain  men  who  had 
had  indeed  a  good  academic  training,  especially  in  economics; 
but  had  also  demonstrated  their  ability  to  do  original  work, 
whether  in  statistics  or  any  other  field.  A  very  considerable 
number  of  yoimg  men  who  entered  the  civil  service  of  New 
York  through  such  examinations  in  the  past  fifteen  years  now 
hold  responsible  positions  in  the  statistical  offices  of  the  various 
state  departments  or  of  private  corporations.  It  may  be  of 
interest  incidentally  to  note  that  in  this  period  the  average 
salary  of  a  statistician  in  the  state  service  has  increased  30  or 
40  per  cent.  The  time  seems  to  be  near  at  hand  when  the 
statistical  service  can  offer  as  attractive  inducements  to 
young  men  of  promise  as  does  the  law  or  engineering.  This 
is  especially  true  of  work  that  combines  accounting  with  sta- 
tistics, for  such  a  combination  of  experience  is  coming  to  be 
highly  appreciated  by  the  large  corporations. 

The  movement  for  "efficiency  and  economy"  in  public 
business  may  be  explained  in  part  as  an  outgrowth  of  the 
efficiency  engineering  idea  developed  in  private  business,  but 
it  owes  its  origin  in  part  at  least  to  the  work  of  organizations 
like  the  Bureau  of  Municipal  Research,  which  is  carried  on  by 
investigators  trained  in  statistical  as  well  as  accounting  meth- 
ods. The  movement  is  therefore  to  be  recognized  as  one 
that  should  react  favorably  upon  the  statistical  work  of  the 
commonwealths  relating  not  to  the  transaction  of  public 
business  (e.  g,,  the  "budget'')  but  to  the  recording  of  social 
and  industrial  phenomena  of  the  entire  body  politic. 

If  accountancy  is  to  be  regarded  as  a  branch  of  statistics, 
we  must  also  grant  recognition  to  the  statistical  work  done  by 
engineers,  not  only  in  the  development  of  business  efficiency 
but  also  in  the  development  of  public  policy  concerned  with 
public  service  corporations.  In  the  past  decade,  engineering 
firms  have  been  called  upon  to  make  exhaustive  studies  of  the 
street  railway  situation  in  several  of  our  large  cities  and  in 
their  reports  they  have  to  a  large  extent  applied  the  statistical 
method.  An  excellent  example  of  such  statistical  work  is  af- 
forded in  the  recent  report  of  the  Rapid  Transit  Commissioner 
of  the  City  of  Philadelphia.     If  work  of  like  character  has  not 
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already  been  done  for  commonwealth  governments^  it  may  be 
looked  for  as  a  development  of  the  early  future.  The  need  for 
special  investigations  of  broader  scope  than  those  carried  on 
by  permanent  bureaus  or  departments  will  from  time  to  time 
bring  about  the  establishment  of  special  commissions  that  will 
require  expert  investigators,  and  it  will  be  the  duty  of  members 
of  the  Statistical  Association  to  use  their  influence  in  favor 
of  the  adoption  of  the  best  methods  of  investigation  on  the 
part  of  such  commissions.  Three  recent  New  York  reports — 
on  Industrial  Accidents,  Unemplo3anent,  and  Factories — ^are 
excellent  illustrations  of  the  results  that  may  be  achieved  by 
the  combination  of  the  regular  staff  of  state  bureaus  and  a 
staff  of  special  investigators  temporarily  employed  by  the 
commissions.  Such  results  would  not  have  been  attained  had 
not  members  of  this  Association  and  similar  societies,  like  the 
Economic  Association  and  the  Association  for  Labor  Legis- 
lation, taken  an  active  part  in  the  movement  for  the  estab- 
lishment and  organization  of  the  commissions. 

In  the  next  few  years  there  will  in  all  probability  be  move- 
ments started  in  the  different  commonwealths  for  the  reor- 
ganization of  state  departments  which  carry  on  more  or  less 
statistical  work,  and  the  statistical  societies,  it  seems  to  me, 
should  at  such  times  cooperate  actively  with  the  profession 
most  directly  interested  in  such  reorganizations.  The  New 
York  City  branch  of  the  Association  at  a  recent  meeting  voted 
to  memorialize  the  city  government  in  favor  of  the  adoption 
of  the  recommendations  of  a  special  committee  of  medical 
men  for  a  reorganization  of  the  department  of  health,  designed, 
among  other  things,  to  secure  an  improved  system  of  regis- 
tration of  vital  statistics.  The  lawyers  in  many  states  are 
now  actively  supporting  a  revision  of  judicial  procedure, 
iacluding  among  other  things,  better  records  of  crimes  and 
torts.  The  defects  of  our  judicial  statistics  are  nearly  every- 
where so  serious  that  a  reform  movement  of  this  kind  should 
also  enlist  the  codperation  of  members  of  the  statistical  society. 

It  seems  unnecessary  to  continue  further  in  the  enumeration 
of  the  special  subjects  that  most  need  improved  statistical 
methods.  It  should  suffice  to  refer  to  the  continued  existence 
of  a  need,  in  the  commonwealths  as  elsewhere,  for  the  occa- 
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sional  special  commission  as  well  as  the  pennanent  bureau, 
and  the  interdependence  of  the  one  upon  the  other.  If  the 
special  commission  can  obtain  from  the  permanent  bureau 
statistical  material  of  a  high  degree  of  accuracy  and  compre- 
hensivenesS;  it  will  be  able  to  carry  its  pioneer  work  along  new 
lines  so  much  the  farther.  And  the  higher  its  achievements 
in  advancing  the  limits  of  our  knowledge,  the  greater  will  be 
the  effort  of  the  permanent  bureau  to  hold  and  maintain  the 
advantage. 
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STATISTICS  IN  THE  SERVICE  OF  THE 
MUNICIPALITY.* 

By  F.  Spencer  Baldwin,  Ph.  D.,  Professor  of  Economics, 
Boston  University, 


It  would  be  superfluous  to  take  the  time  of  this  audience 
for  an  extended  preliminary  dissertation  upon  the  need  of 
applying  statistical  methods  to  the  study  of  mimicipal  con- 
ditions and  activities.  The  members  of  this  Association  do 
not  need  to  be  told  that  the  rapidly  increasing  concentration 
of  population  in  large  cities,  the  alarming  growth  of  municipal 
expenditures  and  indebtedness,  and  the  widespread  preva- 
lence of  ineflSciency,  wastefulness,  and  corruption  in  the 
government  of  American  municipalities  constitute  a  problem 
of  the  first  magnitude  for  American  democracy. 

At  the  present  time  about  one  third  of  the  total  population 
of  the  United  States  is  found  in  cities  of  over  30,000  inhabi- 
tants. The  total  governmental  costs  of  the  195  cities  of  this 
size  amount  to  nearly  one  billion  dollars,  as  contrasted  with 
expenditures  of  roundly  six  hundred  and  fifty  million  dollars 
by  the  National  government,  and  less  than  two  himdred  million 
dollars  by  the  state  governments.  The  total  indebtedness  of 
these  cities  approaches  closely  to  the  three  billion  dollar  mark, 
or  sixty-nine  dollars  per  capita,  as  against  one  billion  dollars 
indebtedness,  or  eleven  dollars  per  capita,  for  the  National 
government.  Moreover,  population,  expenditures,  and  in- 
debtedness are  all  increasing  in  the  cities  at  a  much  faster  pace 
than  for  the  nation  at  large.  These  figures  emphasize  sharply 
the  urgency  of  careful  statistical  inquiry  into  the  conditions 
created  by  mimicipal  expansion. 

I  shall  discuss  this  subject  from  the  point  of  view  of  Ameri- 
can conditions  and  experience,  with  special  reference  to  the  city 
of  Boston.  It  may  not  be  inappropriate  in  this  connection 
to  remind  the  members  of  this  Association  that  Boston  has 
led  the  way  and  set  the  pace  in  the  development  of  statistical 

*  Papsr  read  at  the  seventy-fifth  annivereary  meeting  of  the  Amcrieaa  Statistieal 
Aaeoeiation,  Boeton,  Mass..  February  14,  1914. 
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service  in  American  municipalities.  The  first  adequate  and 
scientific  city  census  taken  in  this  country  was  the  Boston 
census  for  the  year  1845,  taken  under  the  direction  of  Mr. 
Lemuel  Shattuck,  one  of  the  founders  of  this  Association,  who 
introduced  new  and  improved  methods  of  eniuneration  and 
tabulation.  His  report,  published  in  1846,  is  a  genuine  statis- 
tical classic.  This  Boston  census  of  1845  was  confessedly  so 
superior  to  any  previous  census  that  Mr.  Shattuck's  advice 
and  assistance  were  sought  by  the  United  States  Census  Board 
in  1849,  in  preparing  the  schedules  for  the  seventh  census  of 
1850.  Five  of  the  six  schedules  used  in  that  census  were 
designed  and  prepared  principally  by  Mr.  Shattuck.  Thus, 
in  certain  important  respects,  the  city  of  Boston  showed  the 
Commonwealth  of  Massachusetts  and  the  United  States  how 
to  take  a  census. 

I  may,  perhaps,  be  pardoned  for  mentioning  here  the  further 
fact  that  Boston  was  the  first  city  in  this  country  to  establish 
a  municipal  statistical  department.  The  Boston  Depart- 
ment of  Municipal  Statistics  was  created  in  1897,  at  the 
instance  of  Mayor  Josiah  Quincy.  It  was  designed  to  serve 
as  a  non-political  scientific  bureau,  for  the  compilation  and 
publication  of  municipal  statistics,  and  it  has  been  consist- 
ently maintained  on  this  plan,  notwithstanding  assaults  by 
unappreciative  or  apprehensive  politicians.  This,  I  submit, 
is  an  achievement  of  no  mean  order,  especially  in  view  of  the 
failure  tP  maintain  similar  departments  established  in  New 
York,  Chicago,  and  Baltimore. 

In  considering  the  question  of  what  service  statistics  can 
render  to  the  municipalities,  it  will  be  well  first  to  review  what 
has  already  been  done  in  this  field,  and  then  to  inquire  into 
the  possibilities  of  further  extension  and  improvement  of  the 
work.  The  development  of  municipal  statistics  in  this  coun- 
try has  followed  four  main  lines : 

1.  Collection  and  publication  of  financial  statistics  of  cities 
by  the  National  government; 

2.  Investigation  and  supervision  of  municipal  finances  by 
State  governments; 

3.  Compilation  and  publication  of  financial  and  social  sta- 
tistics of  cities  by  municipal  departments  of  statistics; 
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4.  Inquiry  into  municipal  departments  and  conditiotis  by 
bureaus  of  research  imder  private  management. 

1.  A  banning  was  made  in  the  collection  and  publication 
of  municipal  statistics  by  the  National  government  in  1899, 
when  the  first  annual  report  on  the  financial  statistics  of  cities 
having  a  population  of  over  30,000  was  issued  by  the  Depart- 
ment of  Labor,  under  authorization  of  an  Act  of  Congress. 
Then  in  1902,  when  the  census  bureau  was  placed  on  a  per- 
manent basis,  the  compilation  of  these  statistics  was  transferred 
to  that  bureau,  and  reports  on  the  financial  statistics  of  cities 
of  over  30,000  population  have  been  published  each  year  from 
1902  to  1912.  The  niunber  of  cities  covered  by  these  reports 
has  increased  during  the  period  from  146  to  195.  It  was 
expected,  when  the  collection  of  municipal  statistics  was  first 
imdertaken  by  the  National  government,  that  the  information 
could  be  gathered  on  schedules  sent  out  to  be  filled  in  by  the 
local  officials.  But  on  account  of  the  unsystematic  and 
divergent  methods  of  municipal  accounting  and  reporting  in 
vogue  throughout  the  country,  this  course  was  found  to  be 
impracticable,  and  it  became  necessary  to  send  out  field  agents 
to  secure  the  information  on  the  ground. 

It  deserves  to  be  noted  that  the  method  of  tabulation  and 
presentation  employed  in  these  reports  conforms  in  general 
to  a  scheme  devised  by  the  Committee  on  Uniform  Municipal 
Accounting  and  Statistics,  of  the  National  Mimicipal  League, 
established  in  1901,  which  did  valuable  pioneer  work  in  this 
field.  This  committee  made  five  annual  reports  in  the  period 
1901-1905,  and  its  members  contributed  twelve  papers  to  the 
proceedings  of  the  League.  Dr.  Edward  M.  Hartwell,  secre- 
tary of  the  Boston  Department  of  Statistics,  was  its  chairman. 
Because  of  the  chaotic  condition  of  municipal  statistics,  the 
committee  confined  its  work  almost  exclusively  to  matters 
relating  to  accounting  and  finance.  The  committee  put  forth 
a  series  of  schedules  which  came  to  be  known  as  the  Uniform 
System  of  the  National  Municipal  League.  The  characteris- 
tic feature  of  these  schedules  was  the  grouping  of  departmental 
receipts  and  disbursements  under  about  a  dozen  general  heads, 
for  example;  General,  Government,  Public  Safety,  Public 
Works,  Public  Debt,  etc.,  according  to  the  functions  subserved 
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by  the  several  departments  of  city  government  as  they  wpre 
then  organized.  The  Committee  was  instrumental  in  stimu- 
lating discussion  by  accoimtants  and  fiscal  officers  of  the 
principles  of  accoimting  and  of  measures  calculated  to  promote 
reasonable  uniformity  in  city  bookkeeping.  The  National 
Municipal  League's  schedules  constituted,  in  effect,  a  model 
comptroller's  or  auditor's  report.  In  accordance  with  the 
schedules,  the  annual  financial  reports  of  various  cities  were 
restated  in  print,  to  show  how  the  group  system  of  uniform 
rubrics  would  work  out  in  practice.  Thus  the  League's 
schedules  were  utilized  in  fiscal  reports  of  Newton,  Mass.,  for 
1900,  Boston,  1900  and  following  years,  Baltimore,  1901  and 
1902;  Chicago,  1902,  Minneapolis,  1903,  and  Duluth,  1905. 

2.  In  the  field  of  investigation  and  supervision  of  municipal 
finances  by  state  governments,  two  different  plans  of  action 
have  been  tried.  One  is  the  compulsory  method  of  Ohio, 
which  in  1902  introduced  a  uniform  system  of  municipal 
accoimting,  imder  the  control  of  the  state  auditor,  with  the 
power  to  prescribe  forms  of  fiscal  reports  for  all  cities.  The 
other  is  the  educational  method  of  Massachusetts,  as  it  may 
be  termed.  Instead  of  installing  at  once  a  uniform  municipal 
accounting  system  throughout  the  Commonwealth,  the  Massa- 
chusetts legislatiu-e  passed,  in  1906,  a  law  requiring  auditors 
of  cities  and  towns  to  furnish  annually,  on  blanks  prepared  by 
the  Bureau  of  Statistics,  statements  of  revenues,  expenditures, 
and  indebtedness.  The  first  report  on  Comparative  Financial 
Statistics  of  Cities  and  Towns  in  Massachusetts  for  the  year 
1906  was  issued  by  the  Bureau  of  Statistics  in  1908.  The 
compilation  of  these  statistics  disclosed  difficulties  arising 
from  the  lack  of  uniformity  or  system  in  handling  receipts  and 
disbursements,  and  of  proper  methods  of  accounting  on  the 
part  of  the  cities  and  towns.  The  result  of  the  findings  of  the 
Bureau  was  the  legislation  of  1910,  requiring  notes  to  be  issued 
in  forms  prescribed  by  the  director  of  the  Bureau  of  Statistics, 
and  to  be  certified  by  him;  also  providing  for  the  appointment 
of  city  and  town  accoimtants  and  for  the  installation  of  im- 
proved systems  of  accoimting,  with  auditing  by  the  director 
of  the  Bureau  of  Statistics, — upon  the  acceptance  of  these 
two  provisions  by  the  municipality.    This  pioneer  work  bore 
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gratifying  results  in  the  awakening  of  municipal  authorities 
to  the  importance  of  adopting  modem  methods  of  financial 
administration. 

In  1911  the  Bureau  of  Statistics  was  ordered  to  investigate 
the  indebtedness  of  cities  and  towns  against  which  no  sinking 
funds  were  in  process  of  accumulation,  or  for  the  extinguishment 
of  which  no  annual  payments  on  the  principal  were  being  made. 
The  Bureau  made  two  investigations, — one  a  partial  and 
preliminary  inquiry,  the  other  complete  and  exhaustive, — and 
reported  its  findings  with  recommendations.  The  investiga- 
tions were  supplemented  by  further  inquiry  through  a  legis- 
lative committee.  The  recommendations  of  the  Bureau  were 
finally  embodied  in  the  impoitant  legislation  of  1913,  which 
includes  sixteen  Acts  relating  to  municipal  finances.  The 
most  important  of  these  is  the  Act  relating  to  mimicipal 
indebtedness,  which  supplanted  the  old  law  of  1875.  This 
Act  was  aimed  at  four  evils:  first,  incurrence  of  funded  or 
fixed  debt  for  current  expenses;  second,  temporary  borrowings 
to  an  unlimited  amount,  in  anticipation  of  tax  collections; 
third,  diversion  of  the  principal  of  trust  funds  to  current 
expenses  for  unauthorized  objects,  and  incurrence  of  other 
liabilities  without  proper  provision  for  payment;  foiuth, 
neglectful  and  costly  management  of  sinking  funds. 

This  legislation  is  a  notable  example  of  scientific  law-making 
by  application  of  the  statistical  method.  The  director  of  the 
Bureau,  Mr.  Charles  F.  Gettemy,  who  deserves  great  credit 
for  the  success  of  this  experimental  imdertaking  in  state 
investigation  and  supervision  of  municipal  finances,  well  says: 
**The  true  method  of  imdertaking  to  accomplish  a  reform 
of  long-standing  evils  should  be,  in  my  judgment,  by  a  pre- 
liminary, scientific  diagnosis  of  conditions,  and  I  doubt 
whether  any  state  can  show  an  instance  of  legislation  more 
thoroughly  pre-digested,  if  I  may  use  the  term,  than  that 
which,  without  a  dissenting  voice  in  either  branch  of  the  legis- 
lature, has  just  been  placed  upon  the  statute  books  of  Massa- 
chusetts for  the  purpose  of  restricting  and  regulating  the 
incurrence  pf  municipal  indebtedness  in  accordance  with 
sound  financial  principles. " 

3.  In  the  establishment  of  statistical  bureaus,  as  branches 


Digitized  by  CjOOQ IC 


108  American  Statistical  Association.  [24 

of  the  city  government,  only  a  very  small  beginning  has  been 
made  in  this  country.  The  field  of  mimicipal  statistics  proper 
remains  in  the  United  States  a  barren  and  neglected  one. 
Boston  led  the  way,  as  has  been  stated,  establishing  a  depart- 
ment of  statistics  in  1897.  The  example  of  Boston  in  this 
respect  was  followed  by  New  York,  Baltimore,  and  Chicago, 
but  the  statistics  departments  in  these  cities  were  short-lived. 
Baltimore  now  has  a  mimicipal  reference  library,  which  per- 
forms some  of  the  functions  of  a  statistical  department. 

The  Statistics  Department  of  the  city  of  Boston  is  in 
charge  of  a  board  of  five  trustees,  appointed  by  the  Mayor  for 
a  term  of  five  years.  The  work  is  under  the  immediate  direc- 
tion of  a  secretary.  Dr.  Edward  M.  Hartwell,  who  has  served 
the  Board  most  eflSciently  from  the  beginning.  The  work 
consists  in  furnishing  statistical  information  for  use  by  the 
Mayor  and  heads  of  departments,  answering  inquiries  of 
citizens  of  Boston  and  others  parties,  serving  as  a  bureau  for 
the  exchange  of  documents  with  the  principal  cities  of  this 
coimtry  and  Europe,  and  issuing  regular  and  occasional 
statistical  publications.  The  publications  include:  first,  the 
Mimicipal  Register,  or  hand-book  of  the  city  government; 
second,  the  monthly  Bulletin,  now  published  quarterly,  con- 
taining tables  grouped  under  twenty-two  general  heads,  show- 
ing movement  of  population,  work  of  city  departments, 
statistics  of  the  port  of  Boston,  and  other  matters;  third,  a 
series  of  special  publications  relating  chiefly  to  receipts  and 
expenditures.  In  1898-99  and  for  four  months  in  1900  a 
City  Record  was  published  weekly  by  the  Statistics  Depart- 
ment, but  its  issue  was  suspended  through  the  refusal  of  the 
legislature  to  make  the  City  Record  self-supporting  as  the 
oflicial  gazette  of  the  city  government.  Since  the  revival 
of  the  City  Record,  through  the  adoption  of  the  new  charter 
in  1910,  the  publication  has  been  self-supporting,  the  editor 
being  appointed  by  the  Mayor.  The  Statistics  Department 
has  made  many  special  studies,  at  the  instance  of  the  Mayor 
and  Council,  and  heads  of  departments,  which  are  too  numer- 
ous to  mention.  Certainly  the  publications  of  this  Depart- 
ment in  the  past  fifteen  years  will  bear  comparison  in  point  of 
variety,  volume,  and  scientific  method  with  those  of  any 
other  city  in  this  country. 
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4.  The  fourth  line  of  statistical  activity  in  the  municipal 
field  is  represented  by  the  well-known  work  of  the  New  York 
Bureau  of  Municipal  Research.  Bureaus  of  municipal  re- 
search have  also  been  established  in  Philadelphia,  Cincinnati, 
and  Chicago.  In  Boston  a  Bureau  of  Municipal  Research 
has  been  installed  by  the  Finance  Commission  as  an  adjunct 
to  its  organization. 

The  New  York  Bureau  was  incorporated  in  May,  1907,  its 
objects  as  stated  in  the  charter  being  **to  promote  efficient  and 
economical  municipal  government;  to  promote  the  adoption 
of  scientific  methods  of  accounting  and  reporting  the  details 
of  municipal  business,  with  a  view  to  facilitating  publicity  in 
matters  relating  to  municipal  problems;  to  collect,  to  classify, 
analyze,  to  correlate,  to  interpret,  and  to  publish  facts  as  to 
to  the  administration  of  municipal  government. "  The  Bureau 
was  placed  under  the  direction  of  William  H.  Allen,  Henry 
Bru6re,  and  Frederick  A.  Cleveland.  The  methods  of  the 
Bureau  are,  in  brief,  to  confer  with  officials  responsible  for 
the  mimicipal  department  or  conditions  to  be  studied  and 
secure  their  cooperation;  to  study  the  organization  and  dis- 
tribution of  powers  and  duties  in  the  department;  to  examine 
the  records  of  work  done  and  the  cost  in  the  case  of  each 
official,  each  branch,  or  each  class  of  employees;  to  cooperate 
with  department  heads  in  devising  remedies  through  a  change 
of  system,  without  touching  the  personnel  of  the  department 
directly;  to  present  a  formal  report  to  the  department 
head,  the  city  executive  officials,  and  the  public,  with  de- 
scription, criticism  and  suggestion;  to  follow  up  the  first  report 
in  the  press  and  through  all  agencies  of  publicity  imtil  results 
are  secured. 

Among  the  notable  accomplishments  to  be  credited  to  the 
Bureau  may  be  mentioned:  the  removal  of  an  incompetent 
Borough  president  by  the  Governor,  upon  evidence  furnished 
by  the  Bureau;  reorganizationof  the  department  of  finance,  with 
improved  methods  of  inspection,  audit,  and  payment;  account- 
ing reforms  for  all  city  departments;  budget  reform,  exhibits, 
publicity;  establishment  of  a  Bureau  of  Child  Hygiene  in 
the  Department  of  Public  Health;  changes  for  economy  and 
efficiency  in  various  departments;   creation  of  the  Herman 
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E.  Metz  National  Fund  for  Promoting  Efficient  Municipal 
Accounting  and  Reporting  in  American  Cities;  establisliment 
of  a  National  Training  School  for  public  service,  under  the 
direction  of  the  Bureau. 

The  New  York  Bureau  has  made  a  notable  record  for  varied 
and  strenuous  activity.  Its  numerous  reports  and  pamphlets 
make  strong  appeal  to  popular  attention  through  skilful  and 
forceful  presentation  of  facts.  It  has  done  admirable  service 
in  the  education  of  public  opinion  and  the  promotion  of 
intelligent  and  vigilant  citizenship. 

In  the  light  of  this  survey  of  accomplishment,  let  us  next 
inquire  in  what  ways  the  service  rendered  by  statistics  to  the 
municipality  can  be  extended  and  improved. 

1.  The  municipal  statistics  collected  and  published  by  the 
National  government  through  the  Bureau  of  the  Census  are 
excellent,  so  far  as  they  go,  but  they  do  not  go  far  enough. 
The  scope  of  this  work  should  be  extended  to  include  social 
statistics  of  cities.  Previous  reports  contain  little  more  than 
statistics  of  receipts,  expenditures,  and  indebtedness.  Ac- 
knowledgment should  be  made  of  the  fact  that  the  reports  for 
the  years  1902,  1903,  and  1907  contain  some  tables  relating 
to  other  branches  of  municipal  statistics  besides  financial 
statistics,  for  example:  statistics  relating  to  the  organization 
and  work  of  the  police  and  fire  departments;  retail  liquor 
saloons  and  licenses;  water  and  sewerage  works;  resources 
and  patronage  of  public  libraries;  length,  area,  construction, 
and  care  of  streets;  disposal  of  garbage;  milk  and  dairy  inspec- 
tion; mortality  statistics;  and  public  school  statistics.  The 
last  report  for  1912,  however,  gives  in  addition  to  financial 
statistics,  only  figures  of  area,  estimated  population,  and  school 
attendance.  The  financial  statistics,  moreover,  are  less  com- 
prehensive than  those  contained  in  previous  reports.  General 
tables,  such  as  those  just  mentioned,  are  conspicuous  by  their 
absence.  It  would  seem  that  the  Bureau  of  the  Census  ought 
to  attempt,  once  in  five  years,  to  enlighten  the  public  on  other 
branches  of  municipal  statistics  besides  those  relating  to  finan- 
cial administration. 

It  is  greatly  to  be  desired  that  the  National  government 
should  issue  a  publication  as  comprehensive  and  detailed  as 
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the  Statistisches  Jahrbuch  Deutscher  Stadte.  The  nineteenth 
issue  of  this  publication  is  edited  by  Professor  Doctor  M. 
Neefe,  Director  of  the  Statistical  Office  of  Breslau,  in  collabo- 
ration with  thirty-two  experts  occupying  similar  positions 
in  other  German  cities.  This  issue  of  the  Year  Book  em- 
braces thirty-one  special  articles,  covering  859  pages  of  text 
and  comparative  tables,  mostly  upon  subjects  quil^  beyond 
the  ken  of  our  municipal  statisticians,  for  example;  move- 
ment of  population  in  1910;  building  operations  and  dwell- 
ings; market  in  1910;  saving  banks  in  1910;  the  business  of 
hotels  and  inns  in  1907,  1910,  and  1911;  industrial  tribimals 
in  1909  and  1910;  passenger  traffic  in  1910,  including  omni- 
bus, cab,  and  street-car  traffic,  as  well  as  railroads  and  water- 
ways; postal,  telegraph,  and  telephone  traffic  in  1910  and 
1911.  Comparison  of  the  nineteenth  with  the  ninth  issue  of 
the  Year  Book  shows  an  increase  from  373  to  859  in  the  num- 
ber of  pages,  from  twenty-five  to  thirty-one  in  the  number  of 
special  articles,  and  from  nineteen  to  thirty-two  in  the  number 
of  Doctor  Neef e's  collaborators,  who  represented  sixteen  differ- 
ent German  cities  in  1901  and  twenty-four  in  1913. 

2.  A  similar  extension  of  scope  is  desirable  in  the  case  of 
the  state  publications  of  municipal  statistics.  Here,  again, 
the  reports  contain  only  financial  statistics.  The  need  of  ex- 
tension to  include  social  statistics  is  appreciated  by  the  Direc- 
tor of  the  Massachusetts  Bureau  of  Statistics.  He  is  of  the 
opinion,  however,  that  this  larger  undertaking  must  be  de- 
ferred until  the  work  of  collecting  financial  statistics  shall  have 
been  put  on  a  satisfactory  basis.  Concerning  the  further  de- 
velopment of  the  statistical  service  rendered  by  the  state  to  the 
municipality,  he  remarks:  "In  view  of  the  laxity  with  which 
municipal  accoimts  have  hitherto  been  kept,  we  shall  be  accom- 
plishing a  good  deal  when  we  are  able  to  show  what  our  cities 
and  towns  are  spending  and  the  functions  for  which  the  expen- 
ditures are  made;  but  it  is,  of  course,  of  the  utmost  impor- 
taacethat  we  finally  undertake  to  show  what  the  people  are 
getting  for  their  money.  When  we  have  shown,  for  example,  on 
as  comparable  and  uniform  a  basis  as  x)ossible,  what  our  cities 
are  spending  for  highways,  we  have  done  something;  but  mere 
statistics  of  expenditures,  at  best,  tell  only  half  the  story,  for 
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what  a  city  ought  to  spend  on  highways  is  not  reflected  by 
the  ledgers,  however  accurately  and  properly  the  accounts 
are  kept.  Some  day,  I  hope,  we  shall  be  able  to  correlate  with 
the  expenditures  for  highways,  statistics  of  mileage  with  a 
classification  of  costs  based  upon  different  kinds  of  pavements, 
etc.,  also  to  compare  the  expenditures  for  education  with  the 
number  of  pupils  attending  the  schools,  the  aggregate  amount 
spent  for  school  teachers'  salaries  with  the  actual  number  of 
school  teachers  benefiting  therefrom,  and  so  on  all  down  the 
line." 

3.  The  first  step  in  extending  the  statistical  service  rendered 
by  the  m\micipality  to  itself  is  obviously  the  establishment  of  a 
permanent  non-political  statistical  bureau  in  every  large  city. 
On  the  continent  of  Europe,  municipal  statistical  oflSces  aboimd. 
The  best  organized  and  most  efficient  departments  are  found 
in  those  cities  in  which  the  problems  of  modem  urban  life  have 
been  met  most  successfully;  for  example,  Berlin,  Paris,  Liepsic, 
and  Vienna.  In  1913,  forty-six  German  cities  having  an  ag- 
gregate population  of  13,437,388  had  statistical  offices;  those 
of  Bremen  and  Berlin  established  in  1861  and  1862,  respectively, 
are  the  oldest.  Twenty-two  of  the  whole  number,  or  48  per 
cent.,  have  been  established  since  1900.  In  contrast  with  this 
extension  of  municipal  statistical  service  in  Europe,  the  field 
of  such  service  has  been  neglected  in  the  United  States,  be- 
cause the  majority  of  those  who  control  the  purse  and  admin- 
ister the  affairs  of  American  cities  are  too  short-sighted  to 
devise  appropriate  methods  or  too  supine  and  parsimonious 
to  provide  ways  and  means  for  cultivating  the  field. 

The  usefulness  of  a  municipal  statistical  office  can  be  in- 
creased in  various  directions  beyond  any  results  thus  far 
achieved  in  an  American  city.  One  way  to  utilize  such  a  de- 
partment more  effectively  is  to  give  it  editorial  supervision 
over  the  statistical  work  of  other  departments.  There  is 
great  need  of  expert  direction  of  the  methods  of  recording  and 
reporting  statistics  in  the  various  departments  of  municipal 
government.  The  statistics  of  municipal  administration  need 
overhauling  at  the  source.  A  vast  amount  of  statistical  rub- 
bish is  yearly  dumped  into  print.  The  really  valuable  infor- 
mation is  often  presented  in  such  crude  fashion  as  to  be  mean- 
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ingless  until  worked  over  and  shaped  up  properly.  Dr.  E.  M. 
Hartwell  makes  the  following  pertinent  comment  on  the  exist- 
ing methods  of  statistical  presentation:  ''Municipal  reports 
teem  with  tabular  presentations  of  clotted  facts.  Too  often 
they  are  ephemeral  by-products  of  the  administrative  machin- 
ery. As  raw  material  and  a  reminder  of  what  is  desirable, 
they  often  have  some  value,  a  value  which  is  seldom  propor- 
tionate to  the  cost  in  labor  and  money  of  separating  the  ore 
from  the  dross  and  refining  the  pig-metal  till  it  becomes  mal- 
leable and  ductile."  The  duplication  and  confusion  in  depart- 
ment statistics  could  be  eliminated  by  giving  the  statistical 
bureau  authority  to  prescribe  or  recommend  methods  of  sta- 
tistical treatment. 

Another  opportunity  of  added  usefulness  for  municipal  sta- 
tistics departments  is  through  systematic  cooperation  with 
commercial,  civic,  and  other  organizations.  The  statistical 
service  should  be  made  widely  valuable  to  the  citizens  at  large. 
The  possibilities  in  this  direction  are  illustrated  by  a  report 
prepared  by  the  Boston  Statistics  Department  for  use  in  the 
recent  movement  to  secure  a  regional  bank  for  Boston.  The 
report  showed  in  a  graphic  way  the  large  role  played  by  Bos- 
ton in  the  industrial,  commercial,  and  financial  activities  of 
the  nation,  and  the  statistics  made  a  most  effective  argmnent 
for  the  location  of  one  of  the  regional  banks  in  the  city. 

Finally,  a  municipal  statistics  department  should  assemble 
and  publish  in  fairly  compact  and  properly  intelligible  form 
the  salient  facts  and  figures  concerning  all  the  varied  activi- 
ties of  the  municipality.  The  municipal  year-book  should 
give  a  comprehensive  picture  of  the  life  of  the  city  in  its 
essential  phases.  In  this  respect  American  municipal  statis- 
tics fall  far  short  of  the  state  of  the  art  as  represented  by  the 
output  of  the  average  city  statistical  office  on  the  continent 
of  Europe.  Indeed,  no  city  in  the  United  States  publishes  a 
year-book  that  will  bear  comparison  as  to  diversity  and  com- 
prehensiveness of  contents  and  scientific  presentation  of  data 
with  the  municipal  year-book  of  the  city  of  Tokio,  Japan. 
The  municipal  year-book  in  an  American  city  should  be  the 
source  from  which  the  citizen  could  get  the  facts  about  the 
food  supply,  the  transportation  system,   the  city  markets. 
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Btreet  cleaning  and  paving,  garbage  collection  and  all  other 
details  of  municipal  housekeeping;  the  schools,  parks,  baths, 
playgrounds;  the  port,  docks,  terminals,  freight  movement; 
the  banks,  trusts  companies,  stock  exchange;  the  churches, 
charities,  hospitals,  agencies  of  poor  relief,  and  organizations 
for  civic  and  social  betterment;  the  hotels,  theatres,  clubs, 
and  recreational  institutions;  the  courts,  jails,  and  reforma- 
tory agencies;  the  figures  of  births,  deaths,  sickness,  accident, 
unemployment,  and  so  on; — ^in  short,  all  the  multiform  activi- 
ties that  make  up  the  Ufe  of  that  extraordinarily  interesting 
social  organism,  the  American  city.  A  year-book  of  this 
scope  would  be  of  invaluable  assistance  to  officials,  students, 
editors,  publicists,  social  workers,  and  all  persons  interested 
in  mimicipal  affairs. 

4.  It  is  not  possible  to  suggest  any  general  program  for  the 
privately  endowed  and  controlled  bureaus  of  mimicipal  re- 
search. This  work  must  shape  itself  according  to  the  con- 
crete conditions  and  problems  of  the  mimicipality  in  question. 
There  is  real  need  and  place  for  such  a  bureau,  to  supplement 
the  work  of  a  regular  statistics  department  in  the  city  govern- 
ment. The  latter  as  a  coordinate  branch  of  the  municipal 
organization  cannot  investigate  and  criticize  the  other  de- 
partments without  imperiling  its  influence  and  even  its  exist- 
ence. A  bureau  of  municipal  research  supported  by  private 
contributions  is  not  trammeled  in  this  way.  The  r61e  of  such 
a  bureau,  however,  is  a  peculiarly  difficult  one  to  play,  for  the 
way  of  the  reformer  or  informer  is  often  as  hard  as  that  of 
the  transgressor.  It  is  not  easy  for  a  research  bureau  to  es- 
cape a  reputation  for  chronic  fault-finding  and  constant  scold- 
ing. The  temptation  is  to  make  too  much  noise  at  too  fre- 
quent intervals.  The  directors  of  such  work  should  bear  in 
mind  that  constant  barking  dulls  the  public  ear.  The  presi- 
dent of  one  of  the  most  successful  commercial  organizations 
in  this  country  recently  said  to  me  in  commenting  upon  the 
proper  policy  in  advertising:  ''Never  yell  unless  you  have 

something  to  yell  about,  and  then  yell  like ."    This  would 

make  a  good  motto  for  a  bureau  of  municipal  research. 

In  general,  finally,  the  chief  need  in  the  development  of 
municipal  statistical  service  in  this  country  is  extension  and 
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coordination  all  along  the  line  from  the  national  to  the  local 
service.  The  various  branches  of  this  service,  now  independ- 
ent and  unrelated,  must  be  brought  into  some  sort  of  coherent 
connection.  It  is  only  when  this  service  shall  have  been  sys- 
tematized and  correlated  thoroughly  that  statistics  can  render 
the  full  measure  of  possible  usefulness  to  the  municipality, 
for  the  general  information  of  the  citizens,  the  prevention  of 
waste  and  corruption,  the  promotion  of  eflSciency  and  economy, 
the  scientific  guidance  of  reform  movements,  and  the  effective 
advancement  of  the  cause  of  municipal  betterment. 
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THE  PRESENT  STATUS  OF  STATISTICAL  WORK 
AND  HOW  IT  NEEDS  TO  BE  DEVELOPED  IN  THE 
SERVICE  OF  PRIVATE  SOCIETIES  AND  ORGANI- 
ZATIONS.* 

By  W.  S.  Giftord,  SiaiiMician,  American  Telephone  and  Tdeffraph  Com- 
pany. 


At  this  seventy-fifth  anniversary  of  the  founding  of  the 
American  Statistical  Association,  I  feel  that  perhaps  it  is  bad 
taste,  if  not  presumptuous,  for  one  who  has  been  a  member 
only  a  comparatively  short  time,  to  call  the  Association  to 
task  for  its  present  shortcomings  and  to  oflFer  suggestions  as 
to  what  it  ought  to  do  in  the  future.  However,  not  being 
in  a  position  to  talk  with  first-hand  knowledge  about  the 
Association's  past  achievements,  I  may  be  forgiven  if  I  speak 
out  freely  on  a  matter  on  which  I  have  firm  convictions  and 
which  I  consider  of  vital  importance  to  us  all. 

It  is  not  my  intention  to  define  statistics  or  to  state  at  just 
what  point  mere  information  or  accounting  ceases  to  be  mere 
information  or  accounting  and  becomes  statistics.  That  we 
must  have  knowledge  or  information  to  carry  on  any  under- 
taking is  obvious.  That  this  information  is  today  more  and 
more  frequently  reaching  such  proportions  as  to  be  classed 
as  statistics  is  perhaps  not  so  obvious.  I  believe,  however, 
that  this  lack  of  recognition  is  not  due  to  any  diflBiculty  in 
proving  that  these  accumulations  of  facts  are  properly  statis- 
tics, but  to  ignorance  of  the  present  extent  of  such  accumula- 
tions by  private  organizations. 

Statistics,  other  than  those  compiled  by  governments,  have 
been  of  comparatively  recent  development.  Large  private 
enterprifees,  somewhat  resembling  governments  in  their  ad- 
ministration and  organization,  have  developed  rapidly  in 
recent  years  in  industrial,  philanthropic,  and  academic  fields. 
The   very   factors  that  have  made  them  possible  have  also 

*  Paper  read  at  the  seventy-fifth  anoiveraary  meeting  of  the  American  Statietical  A«ociatk>n, 
Beaton,  Mass.,  February,  14. 1914. 
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made  possible  private  statistical  work  on  a  laxge  scale.  These 
private  statistical  undertakings  heretofore  would  have  been 
too  expensive  unless  they  could  have  been  backed  by  the 
power  of  the  government  to  enlist  the  aid  of  society  as  a  whole, 
as  has  been  the  case  in  government  statistical  work.  Now, 
however,  statistics  are  both  a  possibility  and  a  necessity. 
With  the  increased  facilities  for  transportation  and  commu- 
nication, resulting  in  the  practical  elimination  of  distances,  lai^e 
organizations  supplant  small  oi^anizations  and  increase  the 
need  for  collective  facts  or  statistics.  Furthermore,  the  devel- 
opment of  machinery  and  mechanical  devices  (such  as  tabu- 
lating and  sorting  machines)  have  aided  private  statistical 
work.  In  fact,  private  statistical  work  can  now  rival  that 
of  the  government  in  many  respects. 

The  incentive  or  motive  for  private  organizations  in  such 
work  is,  it  is  true,  usually  selfish,  while  government  motives 
are  considered  more  altruistic.  On  the  other  hand,  private 
undertakings  are  apt  to  be  more  logical  and  more  suited  to 
definite  and  practical  needs.  Statistics,  even  though  com- 
piled with  a  selfish  motive,  are  entitled  to  consideration  if 
they  present  the  truth,  and  no  private  undertaking  will 
intentionally  expend  time  and  money  to  compile  data  thai 
will  not  present  the  truth;  nor  will  it  intentionally  set  up  its 
facts  in  a  manner  that  vnll  be  misleading  to  itself,  whatever 
it  may  do  in  presenting  such  facts  to  others.  In  other  words, 
a  private  society,  if  it  is  intelligently  managed,  is  just  as 
much  interested  in  getting  honest  statistics  as  a  government, 
and  if  those  statistics  are  then  presented  with  a  view  to  mis- 
lead others,  the  society  is  dishonest  and  those  responsible  may 
justly  be  looked  upon  as  liars.  , 

We  ought,  therefore,  to  expect  to  find  good  statistical  work 
m  private  fields  today,  and  yet  I  know  of  nowhere  to  get  much 
real  information  on  this  point.  It  seems  a  matter  that  has 
been  sadly  overlooked^  I  have  tried  to  get  a  little  light  on 
the  present  extent  of  such  statistical  work  with  the  feeling 
and  hope  that  such  knowledge  vnll  stimulate  interest  in  sta- 
tistics outside  of  government  fields. 

There  are  today  hundreds  of  large  business  concerns,  includ- 
ing almost  every  conceivable  kind  of  public  service  corporation, 
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manufacturing  and  mining  industry,  wholesale  and  retail 
mercantile  houses,  and  insurance  companies,  that  are  engaged 
in  statistical  work  of  more  or  less  importance.  True,  much 
of  the  work  is  localized  or  special,  but  none  the  less  of  statistical 
value.  In  some  cases,  the  men  in  charge  of  the  work  hold  the 
title  of  statistician  and  are  equipped  with  special  training  and 
experience,  ranking  as  officers  of  the  corporation  with  large 
well  organized  departments.  In  others,  the  work  is  in  charge 
of  men  without  special  training  who  have  been  pressed  into 
the  service  from  the  accounting  or  clerical  ranks.  We  all 
know  something  of  the  statistical  work  done  by  railroads,  as 
much  of  it  is  required  by  the  Interstate  Commerce  Commis- 
sion; but  I  doubt,  for  instance,  whether  we  are  aware  of  the 
vast  amount  of  information  as  to  internal  movement  of 
commodities  in  the  country  which  can  be  obtained  from  data 
available  in  the  offices  of  the  railroads. 

The  statistical  work  done  by  some  of  the  large  electric  light 
and  power  companies  has  been  of  high  grade.  A  great  deal 
of  information  gathered  for  use  in  developing  and  administer- 
ing the  business,  such  as  classes  of  customers  or  amount  of 
current  consumed,  provides  statistics  on  the  character  of 
population  of  cities,  etc.,  which  should  prove  interesting  to 
the  statistician. 

Extensive  development  studies  of  telephone  companies 
in  various  cities  provide  valuable  data  as  to  the  probable 
future  growth  and  spread  of  the  population  in  the  cities.  This 
data  is  compiled  in  elaborate  detail  in  order  that  plant  may 
be  properly  laid  out  to  take  care  of  the  population  twenty 
years  hence.  It  is  obtained  by  a  complete  house-to-house 
study  of  the  entire  city. 

Records  of  employees  of  large  corporations,  although  a  field 
which  has  not  yet  been  developed  to  any  marked  degree, 
present  another  source  of  valuable  statistical  information. 
There  are  today  two  hundred  or  three  hundred  large  corpora- 
tions which  have  some  sort  of  accident  disability,  sickness 
disability,  pension  or  death  benefit  plan.  These  corporations 
probably  employ  considerably  over  a  million  wage  earners  and 
these  wage  earners,  with  their  families,  would  constitute  quite 
a  respectable  portion  of  our  total  population.    Ultimately, 
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in  connection  with  these  welfare  plans,  information  that 
has  never  been  secured  before  by  government  inquiry  will  be 
obtained  about  employees. 

The  statistical  work  done  by  some  large  firms,  to  determine 
the  results  of  their  different  kinds  of  advertising  or  the  results 
of  the  same  advertising  in  different  parts  of  the  country, 
might  throw  some  light  on  the  psychology  of  society. 

In  addition  to  these  business  enterprises,  and  closely  allied 
with  them,  is  the  statistical  work  of  such  trade  associations 
as  the  Chamber  of  Commerce  of  the  United  States  whose 
purpose,  among  other  things,  is  to  furnish  members  with  up- 
to-date  information  obtained  as  the  result  of  extensive  re-- 
search  and  compilation  of  statistics  of  various  sorts. 

The  Copper  Producers'  Association  publishes  regularly  a 
report  upon  the  stocks  of  copper  on  hand  and  the  production 
and  consumption  of  copper. 

Again,  there  are  such  enterprises  as  Babson's  or  Brookmire's 
which  compile  and  publish  statistics  on  business  and  financial 
conditions.  Statistical  bureaus,  such  as  the  Bureau  of  Rail- 
way Economics,  are  maintained  by  associations  of  railroads 
or  other  enterprises.  There  are  Trades  Unions,  the  National 
Bankers'  Association,  the  National  Consumers'  League,  the 
National  Civic  Federation,  and  numerable  other  agencies  busy 
with  statistical  compilations.  So  much  for  a  hurried  survey 
of  the  present  statistical  work  in  business  and  its  allied  fields. 

In  addition,  we  have  large  social  enterprises,  such  as  the 
Russell  Sage  Foundation,  the  National  Education  Board  and 
the  Carnegie  Foundation,  which  are  undertaking  elaborate 
statistical  surveys,  and  there  are  investigating  commissions 
of  various  sorts,  some  organized  by  the  government  and  some 
by  private  initiative,  but  all  of  which  collect  statistical  data. 

I  have  not  even  mentioned  the  statistical  work  of  the  biol- 
ogist, the  eugenist,  the  doctor,  etc.  We  even  have  elaborate 
statistical  compilations  in  the  field  of  sports,  such  as  baseball 
and  football. 

I  have  not  tried  to  do  more  than  give  a  rough  sketch  of  the 
present  ramifications  of  statistical  work  in  private  organiza- 
tions and  societies.  We  only  need  to  look  at  a  daily  news- 
paper to  realize  that  people  are  today  more  and  more  relying 
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on  statistics  and  facts  to  prove  their  points.  To  tell  the  truth, 
it  would  seem  at  times  as  if  we  were  attempting  to  prove  too 
much  rather  than  too  little  by  statistics,  particularly  as  our 
statistics  are  by  no  means  always  scientifically  correct.  So 
far  as  the  public  is  concerned,  government  statistics  by  no 
means  monopolize  the  field. 

As  to  the  future  of  this  tremendous  private  work,  which  is 
at  present  in  somewhat  of  a  chaotic  state,  I  would  like  to  make 
a  few  suggestive  statements. 

The  work  is  still  in  its  infancy  and  will,  of  necessity,  grow 
rapidly  in  the  near  future.  What  restrictions  or  rules  are 
there  to  prevent  it  becoming  more  chaotic,  more  inaccurate 
and  misleading?  No  laws  protect  the  public  from  being 
misled  by  false  and  inaccurate  statistics.  Rather  than  let 
the  work  develop  in  chaos  along  these  unscientific  lines, 
why  should  not  the  American  Statistical  Association  make 
determined  efforts  to  interest  such  people  as  are  engaged  in 
this  private  statistical  work?  Why  should  it  not  build  up  an 
association  of  all  statisticians?  By  developing  a  certain 
professional  code  as  well  as  practical  rules  and  regulations, 
inaccurate  statistics  can  be  branded  as  untrue  and  their 
sponsors  can  be  severely  censured.  Statistics  will  not,  it  is 
true,  in  themselves,  solve  all  the  problems  in  the  world — in 
these  problems  the  whole  is  always  greater  than  the  sum  of 
the  parts,  but  statistics  have  an  increasingly  important  place 
today  in  the  future  development,  both  of  the  people  of  this 
country  and  all  the  countries  in  the  world. 

Why  not  recognize  the  statistical  work  of  private  organiza- 
tions and  societies  and  place  it,  so  far  as  professional  standing 
is  concerned,  alongside  of  government  work  and  out  of 
both  obtain  a  larger  truth. 

The  idea  that  the  statistics  of  private  enterprises  are  "trade 
secrets'*  is  fast  becoming  obsolete,  partly  through  necessity 
caused  by  government  regulations  and  enforced  publicity, 
and  partly  through  the  adoption  of  broader  and  more  generous 
ideas. 

The  American  Statistical  Association,  after  seventy-five 
years  of  honored  and  respected  existence,  now  faces  the  fact 
that  it  recognizes  probably  not  much  more  than  half  of  the 


Digitized  by  CjOOQ IC 


37]         StatisHes  in  the  Service  of  the  Private  Societies,        121 

statistical  work  being  done  in  this  country.  I  feel  very 
strongly  that  if,  twenty-five  years  hence,  it  wishes  to  look  back 
with  pride  to  its  accomplishments,  it  must  take  immediate 
steps  to  become  an  aid  and  source  of  inspiration  for  all  inter- 
ested in  arriving  at  truth  through  statistical  data,  whether 
they  are  engaged  in  work  under  the  government,  in  academic 
cirdes,  or  in  private  societies  and  organizations. 


Digitized  by  CjOOQ IC 


122  American  Statistical  Association.  [38 

A  NATIONAL  BUDGET.* 
By  Habvby  S.  Chase,  S.B.,  C.P.A. 


It  must  be  remembered  in  discussions  concerning  the 
national  budget  that  there  are,  necessarily,  two  viewpoints 
which  are  quite  distinct.  One  of  these  is  the  inside  view- 
point and  the  other  is  the  outside.  One  is  the  viewpoint  of 
Congress  and  of  the  executive  departments;  the  other  is  that 
of  the  intelligent  citizen  and  of  the  economist  interested  in 
governmental  finance. 

Both  viewpoints  must  be  provided  for  in  a  complete  national 
budget.  The  first  requires  that  the  "estimates"  (proposed 
expenditures)  shall  be  classified  according  to  unUs  of  organiza- 
tion, i.  e.j  the  departments,  divisions,  and  establishments 
which  are  to  spend  the  appropriations.  The  second  requires 
that  the  estimates  be  classified  according  to  purposes  of 
expenditure  (Junctions  of  government),  irrespective  of  the 
title  of  the  department  or  division  which  is  to  spend  the  money. 

The  great  difficulty  heretofore  in  budget  consideration 
has  been  the  attempt  to  condense  these  two  viewpoints  into 
one,  and  to  set  up  only  a  single  classification.  With  such  a 
classification,  if  arranged  by  organization  units,  the  outsider 
(citizen,  or  economist),  can  get  little  information  concerning 
expenditure  for  purposes.  If,  on  the  other  hand,  the  classi- 
fication is  made  according  to  purposes  and  functions,  than 
the  average  congressman  is  likely  ta  claim  that  he  can  not 
make  head  or  tail  out  of  it  so  far  as  appropriations  and 
legislative  requirements  are  concerned. 

This  situation  being  acknowledged  and  the  reasons  for  it 
perceived,  it  becomes  evident  that  the  budget  compiler  should 
provide  both  classifications,  that  is  to  say,  the  same  total 
figures  should  be  arranged  in  two  detailed  systems,  one  for 
the  insider  and  the  other  for  the  outsider.  Such  double 
classifications  are  provided  herein. 

*Bft8ed  upoD  the  EstimAtes  for  the  new  Fiscal  Tear  (1916)  begizming  July  1. 1914,  wfaioh  wen 
•ubmitted  to  Congres  by  the  Secretary  of  the  Treaaary,  Deeember  1, 1918. 
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As  the  present  statement  is  intended  to  illustrate  the  needs 
of  the  outside  intelligent  citizen  rather  than  that  of  the  inside 
official  of  the  government,  I  have  placed  the  functional 
analysis  first  and  the  organization  analysis  second. 

The  Relationship  between  "Revenue"  and 
expendituke. " 

All  government  expenditure  must  ultimately  be  met  by 
revenue  and  by  revenue  only.  The  issuance  of  bonds  or 
other  evidences  of  debt  is  merely  a  temporary  expedient — in 
sound  financing — and  the  payment  of  these  debts  must  come 
from  revenue,  i.  e.,  from  surplus  revenue  devoted  specifically 
to  this  purpose. 

All  nations  with  responsible  ministries  provide  revenues  for 
their  respective  governments  by  means  of  budgets.  The 
finance  minister  prepares  estimates  of  the  needed  expenditure 
in  summary  and  in  detail.  He  submits  these  estimates  to 
the  legislative  body  or  bodies,  together  with  estimates  of 
revenue,  also  in  summary  and  in  detail.  He  balances  these, 
one  against  the  other,  increasing  taxes  in  number  or  in  rate, 
if  more  revenue  must  be  had;  or  cuts  expenditure  estimates  if 
taxes  cannot  safely  be  increased — ^whether  for  political  or 
economic  reasons. 

The  central  feature  of  the  budget  is  this  balance  of  revenue 
against  expenditure.  It  is  the  primary  necessity  in  nearly  all 
national  finance.  It  is  the  danger  signal  and  the  rallying 
point  for  the  opposition  to  a  party  or  a  ministry. 

In  the  United  States,  we  have  not  had  this  fundamental 
requirement  of  national  finance  for  many  years,  mainly  because 
of  the  phenomenal  growth  of  our  wealth  and  our  population, 
and  because  our  taxes  have  been  principally  indirect  taxes — 
custom  duties,  established  for  purposes  of  "protection." 
Revenue  has  not  been  dependent,  therefore,  upon  expenditure, 
with  corresponding  direct  taxation  as  in  most  other  nations. 
On  the  contrary,  revenue  has  been  produced  incidentally, 
as  it  were,  and  usually  in  excess  of  the  amount  needed  for 
economical  and  efficient  administration.  Hence  our  extrav- 
agance as  a  nation;  hence  our  public  building  bills;  our  rivers 
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and  harbors'  acts;  our  ineflScient  civil  service,  our  "pork 
barrels, "  and  our  contempt  for  economies  and  economics. 

This  indirect  revenue  is  one  of  the  reasons  why  this  country- 
has  never  had  a  budget  and  yet  has  gone  on  from  year  to  year 
growing  ever  more  wealthy,  ever  more  extravagant,  and  ever 
more  contemptuous  of  budgetary  requirements  and  of  the 
financial  methods  of  foreign  nations.  Now,  in  1914,  we  are 
beginning  to  be  pulled  up  with  a  round  turn.  Now,  with 
our  tariff  reforms  and  our  income  taxes,  we  are  departing 
sharply  from  the  ways  of  the  fathers.  Moreover,  in  our 
private  business  competitions,  we  hear  and  join  in  the  slogan 
of  "eflSciency,"  which  tends  to  dominate  the  activities  of 
business  of  the  present  day.  It  is  creeping  into  governmental 
methods  likewise;  into  our  cities  and  our  states, — ^witness 
"commission  government"  in  cities,  and  note  "university 
extension"  in  state  affairs;  into  our  national  departments — 
witness  the  demand  for  cost  accounting  and  for  uniform 
classifications  of  expenditures.  What  do  these  developments 
mean?  What  do  they  portend?  Evidently  an  approach  to  a 
closer  balance  between  revenue  and  expenditure,  to  an  in- 
creased attention  to  this  relationship,  and  to  a  sharper  critical 
demand  for  eflSciency — which  necessarily  includes  economy — 
in  government  expenditure.  In  other  words,  it  portends  the 
approach  of  the  budget  and  budgetary  methods  in  national 
finance  in  this  country,  as  in  other  countries. 

The  Fikst  Step. 

The  first  step  must  necessarily  be  the  broadest  step,  if  not 
the  highest.  This  step  is  outlined  in  the  exhibits  and  expla- 
nations which  follow.  This  step  is  practicable,  and  should 
be  taken  promptly.  To  illustrate  it,  suppose  that  the  President 
is  about  to  submit  to  Congress  and  to  the  public  his  annual 
message  at  the  beginning  of  the  session.  He  has,  we  will  say, 
adopted  the  budget  idea  and  has  prepared  a  message  supported 
by  tables  of  figures  based  upon  estimates  of  proposed  expen- 
ditures and  estimates  of  expected  revenues  furnished  to  him 
by  his  cabinet  oflBcers  and  the  heads  of  the  government  estab- 
lishments. These  estimates  have  been  prepared  in  two  ways. 
First,  in  the  ordinary  way,  as  required  by  present  legislation. 
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Secoiylly ,  in  a  new  way,  arranged  in  logical  order  and  intelligible 
sequence,  grouped  by  purposes  or  functions  of  government, 
and  segregated  by  character  of  expenditure,  whether  for 
current  expenses  or  for  capital  outlays  and  for  subdivisions 
of  each.  The  revenues,  too,  have  been  carefully  calculated  and 
compared  with  other  years,  due  allowances  have  been  made, 
non-revenue  receipts  eliminated,  trust  funds  and  trust  income 
separated,  all  remaining  revenue  concisely  classified,  and  the 
available  total  determined.  The  President,  with  the  advice 
of  his  Cabinet — and  probably  with  the  assistance  of  a  ''central 
administrative  accounting  bureau" — has  prepared  these 
estimates  of  revenue  and  of  expenditure  in  budgetary  form. 
He  has  struck  a  balance.  He  has  accepted  the  anticipated 
result,  whether  it  be  a  surplus  of  revenue  or  a  deficit.  If 
the  latter,  he  has  considered  methods  of  providing  for  the 
deficit.  With  these  data  before  him,  he  constructs  a  budget 
as  follows:  He  sets  up  the  revenues  by  classes  with  explana- 
tions and  a  final  total.  He  tabulates  the  proposed  expendi- 
tures, classified  as  exhibited  below.  He  first  deducts  from  the 
total  estimated  revenue,  the  ''fixed  charges"  which  must  be 
met  without  question — such  as  interest  on  public  debt, 
definite  debt  redemptions,  revenues  required  for  trust  fund 
liabilities,  or  other  special  funds,  pension  requirements, 
recurrent  allowances  for  upkeep  and  maintenance  of  public 
buildings,  grounds,  parks,  and  the  public  domain  generally. 
Having  totalled  these  and  deducted  the  total  from  the  expected 
revenue,  he  next  exhibits  the  necessary,  perhaps  imavoidable, 
expenditures  for  military  and  naval  purposes,  for  continuation 
of  engineering  projects  of  great  importance,  and  for  similar 
requirements.  The  total  of  these  is  again  subtracted  from  the 
remaining  revenue  and  an  amount  of  revenue  is  left  which  is 
available  for  less  mandatory  purposes.  Concerning  the  ex- 
penditure of  this  portion  of  the  revenue  there  may  be  consid- 
erable question  and  discussion. 

Whether,  for  instance,  more  shall  be  spent  for  stimulation 
of  agriculture,  with  less  for  promotion  of  commerce;  whether 
less  should  be  provided  for  the  function  of  education  and  more 
for  public  health,  or  vice  versa;  whether  or  not  labor  and  the 
laboring  classes  need  additional  promotion,  or  whether  defect- 
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ives  and  dependents  should  be  more  liberally  provided  for. 
The  wards  of  the  nation,  Indians  and  others,  would  be  dis- 
cussed and  their  necessities  considered;  our  foreign  relations, 
embassies  and  commercial  attaches  would  have  due  attention; 
all  the  various  functions  and  activities  would  have  each  its 
needful  consideration  from  the  general  standpoint  of  its 
relative  importance  to  all  other  expenditure  and  to  the  avail- 
able revenue. 

Such  an  analysis  of  the  finances  of  the  government,  of  the 
purposes  and  character  of  expenditure,  and  of  the  relations 
of  the  latter  to  the  expected  revenue  would  present  a  picture 
of  supreme  interest  to  every  intelligent  citizen  in  the  country 
and  one  of  the  greatest  importance  in  the  efficient  handling 
of  financial  problems  by  Congress. 

It  goes  without  saying  that  such  an  exhibit  by  the  President 
at  the  opening  of  Congress  would  be  intensely  stimulating  to 
the  public,  would  awaken  nation-wide  interest,  would  provoke 
discussion  and  criticism,  would  flood  the  mail  boxes  of  Con- 
gressmen with  urgent  appeals  to  increase  here  and  to  cut  down 
there,  and  would  open  the  eyes  of  the  members  themselves  as 
to  what  could  be  done  and  what  could  not  be  done  in  the  way 
of  modification  and  change  without  upsetting  the  balanced 
relations  of  revenue  and  expenditure  in  toto. 

Recomendations  by  Former  President  Taft. 

President  Taft  sent  a  budget  message  to  Congress  in  Feb- 
ruary, 1913.  In  this  message  he  said:  *' Under  the  Constitu- 
tion, the  power  to  control  the  purse  is  given  to  Congress. 
But  the  same  paragraph  also  requires  of  the  administration 
the  submission  of  a  regular  statement  and  account  of  the 
receipts  and  expenditures."  *'The  President  shall,  from  time 
to  time,  give  to  the  Congress  information  of  the  state  of  the 
Union  and  recommend  to  its  consideration  such  measures 
as  he  shall  judge  necessary  and  expedient.  Pursuant  to  these 
constitutional  requirements,  I  am  submitting  estimates  of 
revenues  and  expenditures  in  the  form  of  a  budget." 

President  Taft  recommended  in  this  message  that  appro- 
priations should  be  enacted  hereafter  under  four  general  classi- 
fications  and   that   accounting   for    '* expenditure"   by   the 
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departments   and   estaUi&hments   should   follow   the    same 
classifications,  namely: 

1.  Appropriations  for  ''operation/'  including  administra- 
tion. 

2.  Appropriations  for  "upkeep  of  property"  (repairs, 
maintenance,  and  depreciation). 

3.  Appropriations  for  ''fixed  charges,"  including  interest 
and  redemption  of  the  public  debt. 

4.  Appropriations  for  "permanent  improvements"  (land, 
buildings,  equipment,  new  construction,  etc.). 

In  relation  to  these  he  advised  that  the  first  class  should 
be  provided  by  annual  appropriations,  ordinarily,  though 
in  many  cases  by  biennial,  triennial,  or  other  less  frequent 
appropriations;  the  second  should  be  provided  by  "replace- 
ment funds,"  through  permanent  appropriations;  the  third 
by  permanent  appropriations,  "recurrent,"  without  further 
legislation;  the  fourth  by  permanent  appropriations  from 
which  allotments  may  be  made  annually.  Such  allotments 
should  be  definitely  provided  from  revenue  or  from  bond  issues, 
as  may  be  specified.  If  the  latter,  the  bonds  should  be  re- 
tired on  short  terms  by  eflfective  sinking-fund  provisions,  or 
by  serial  redemptions. 

The  New  and  Improved  Tables. 

The  primary  distinctions  exhibited  in  Table  I  are  five: 
(1)  War  purposes,  (2)  Civil  purposes  (other  than  postal), 
(3)  Postal  purposes,  (4)  General  administrative  purposes,  (6) 
Local  government  purposes.  The  secondary  distinction  in 
each  of  these  primary  divisions  is  the  separation  into  "oper- 
ation and  maintenance  expenses,"  contrasted  with  "construc- 
tion and  improvement  outlays. "  These  are  the  titles  of  the 
first  two  colmnns  in  the  following  detailed  exhibit,  while 
the  third  column  represents  the  totals  of  the  first  two  columns. 
These  columns  set  forth  important  information  which  has 
not  been  available  heretofore  in  government  estimates  or 
publications.  This  separation  is  fundamentally  necessary  if 
comparisons  with  previous  or  subsequent  years  are  to  be  made, 
or  correct  ideas  obtained  concerning  extravagance  or  economy 
in  the  expenditure  of  public  money. 
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BXPENDITURBS  FOR  THE  FISCAL  YBAR  1914-16-*'B8TIMATE8"  OF  APPROPRIATIONS. 
fciris«miuiu»  '^^^jL^^ggjyup  gy  PURPOSES  OR  FUNCTIONS. 


Operation  and 

Maintenance 

Expenses. 

Coostnietiooaad 

Improivemeiit 

Oatkys. 

Total 

Estimated 

Expeoditwes. 

rPeD- 

1100.249.712 
98.311.306 
148.040 
730.670 
378.670 
208.681 
466.698 
76.460 

108.790 

106.430 

804.660 

188.013 

186.674,527 

114.379.198 
43.490.734 

8114.638.910 

140.802.040 

148.040 

730.670 

378.670 

308.581 

456.698 

f .... 

76.460 

BuraMu:  JfingnMenng.  taepauB,  Yaidi 
tnd  Dooki             

f 

108.790 
106.430 

Baiwus:  Supptii  Accounts  and  other 
ofllow                    

304.660 

Wftr&iu)  N&wBuildinci     

8.000 
38.434 

190X>13 

etc 

186.697.961 

TniMwit  Ml  wmr  d«bta                               .    ... 

1387.943.357 

13.000.000 

37.000.000 

2.770.000 

6.674.477 

866396.856 

8444.837.713 
13.000.000 

Special  funds  and  aocts.  for  war  purposes . . 

87.000.000 

2.770.000 

6.674.477 

Total  for  War  Purposes 

8446.286.834 

856.895.366 

8508.182.190 

Fom  Cim.  PuRWoa-State.  Interior.  Acried- 
ture.  Commerce.  Labor.  Etc. 

Commerce.  Banking.  Etc.  ^ 

PromoUon  of  transportation:  •  ,^    ^ 

miffimwrinK.  etc. . . . .  r  r . .  -  r  r 

S3.678.306 

3.197.816 

12.484.004 

1.546.395 

6.862.462 

194.240 

8.961.617 
6.390.741 
3.184.920 

2.284.620 
1.667.270 
1.165.730 

4.068.260 
4.087.062 
1.349.376 

9.296.715 
1.565.349 

1.626.300 

1.709.720 

837.176 

3.920.970 

88.578.306 

888.286.080 

2.679.700 
22.228.760 

41.483395 
16.163.704 

Panama  Canal     

23.775.166 

Reguhtion  of  currency,  coinage,  etc 

Rflgnlatinn  of  banking        

6.863.463 

194340 

47.600 

477.690 

10.000 

8.999.117 

Promotion  of  forestrv  - , . . .  r 

6.868381 

Can  and  utiUsation  of  pubUc  lands 

Promotion  and  regulation  of  mining,  water 

8.194.930 
3.384330 

iii.ete. 
boring 

hena- 
»tc.*.". 

3.000 
255.900 

812.200 

104.700 

1.271.014 

1.635.400 
455.000 

1.670.370 
1.411.630 

4.880.350 
4.191.763 
3.630390 

10.931.116 
3.020349 

1,636300 

1.709.730 

: 

395.000 
477.000 

1.232.176 
4397.970 
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Operation  and 

Maintenance 

Expenses. 

Construction  and 
Jutbyt. 

Estimated 
Ezpendituras. 

364.060 
634.040 
765.988 
252.160 
183.040 

94.007 

864/)60 

'     "    ••  Interior 

684,010 

••    ••  A«rioaltttre 

"    ••  rAmnmm 

765.988 

252.160 

"    ••  Ubor 

183.040 

1.000 

96.007 

Interat  on  boonk  other'tliii^  for  irar  paw 
pofof                                     

180.241.221 

19.900.000 
23.717.000 
7,772.730 

169.139344 

$149381.065 
$9300300 

SiBkiiif-foDd  pcovimoM  for  other  than  irar 
pmpuBM* 

23.717000 

Tkvtt'fimds  provinoM  for  other  than  irar 

ptpoteg  .,,.   ,,, 

7.772.730 

Special  funds  and  aoeoonta  far  other  than 
PramotionoftrauportationfMifiUei: 

82.000.000 
2.000.000 

$2,000,000 

2.000.000 

$679,600 
420.000 

9.000.000 

679.600 

Roadf  and  traib. . .' 

420.000 

Pramotion  of  Africuttnre: 

9300.000 

CoUeBsi  of  agrieultare  and  meofaanic 
arti 

2.500.000 
48.200 

3.000.000 

600.000 
225.000 
125.000 
100.000 
11.000 

800.000 

280.000 
66.000 
25.000 

2300300 

48300 

PraootioDofpubGoh^th: 
Meat  UHpectioD.  Borewi  of  Animal 
Industry 

3300.000 

600.000 

2. 3.  tad  5  oer  eent.  funds  to  States. . 

PttblieBdiooiB.territocieB. 

126.000 

100.000 

EdueatioQ  of  bUnd,  etc 

11.000 

Care  of  Indians: 
CiriUiation  of  the  Sioux 

800.000 

Medium  of  ezohange: 
National  eumnoy,  oontingent  espeo- 
ses^ete. 

280.000 

Foreagn  afTaiit: 

66.000 

Careofdefeotires: 
IiMKr«^t     Alaska       

25.000 

Totals  of  special  funds  and  aooounts. .. . 

$11,779,200 

$10,099,600 

$21,878,800 

than  war  purposes 

1381.500 

$381300 

Totals  for  avil  Purposes  (ezeept  Postal) . . 

$133,791,651 

$79,239,444 

$213,031,095 

Fob  Pmtal  Saavm. 

$306,953,117 
1.850.000 

$306,963,117 

Dep't 

1.850.000 

Operation  and  maintonance  of  post  offices. 
etc» 

Totals  for  Postal  Serrioei 

$308,803,117 



$308308.117 
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Operation  and 
Expenses. 

Construction  and 
Outlays. 

Estimated 

iabtive.  ExeoQtiv^  Judicial,  Ete. 

LedalatiYe: 

"  Tl>«  TTnit^  SiatM  Sottte 

81349.287 
4.956.985 

6.299.110 

210.440 
460466 

17.247.660 

1.752.080 

84)98.412 

18300 

81.867.787 

TheHou»ofR«i«»t«tovee 

Jndidal: 

TIm  Sopnma  Court  Mid  other  oonrU. . 

^Th«  Prerid«t,  Vice  Pwrident  and  the 

4.956.986 

6399410 

210.440 

CivUSerrioeCoininiaBon 

my      , 

6.000 
125.000 

465.165 
17372.650 

Qeneiia   Moounting   and   anditins— 
Trcasarr                              .... 

1.762.080 

Opention  and  mainteoanee  of  pobfie 

buUdincBaiidKroiuKlai 

CoDitniotioaaDdimproTeaMotorbaild- 

8.098.412 

6302384 
130.000 

6302384 

PiMcprinSn&aU  departments 

GemwrSapplyCoininittee* 

Referenoe  and  Ubrazy  porpoMi 

Distribution  of  doeumente 

AdministiationofTreanrrDep't 

Administration  of  Dep't  of  JwUce. . . . 

Detection  of  crimes,  legal  advice,  etc 

(Justice) 

5392.408 

XY        65,640 

I      465385 

818375 

1.890.770 

777.711 

6322.408 
65.640 

127.000 

818376 

1390.770 

777.711 

2.694.620 

Total 

152.969.188 

18.470300 
175300 
225.000 

•6,Wo»0cJ4 

869.667322 

ReTonneCobectioo.  night  services 

88.470.000 

175300 

225.000 

posei 

861.839.688 

86.698364 

868337.722 

Fom  Local  Gommam  Purpobm. 

8304.688 

321.000 

10311394 

10.400 

8804.638 

District  of  Cofaimfata 

821300 

$8.6»32i 

•  14.491.615 

Mifitia.  industrial  schools,  etc 

10.400 

Totals  for  Local  Qovemment  Purposes. . . 

811347.132 

88380321 

815.127.668 

Grand  Totab.  All  Purposes 

1962368372 

8146.413.405 

81.108.681.777 

1  Operation  and  maintenance  ezpeiMes  of  office  buikling.  rente  etc.  are  mainly  inchded  initem  Un*^^ 
eral  Adml^strative  Purposes."  because  these  expenses  can  not  be  separated,  under  present  methods  or 
bocdckeeping. 

t  Thisamount  should  be  distributed  in  detailto  the  various  departments  and  diviflons. 

I  Approzimately  one-half  of  thisis  offset  by  District  of  Cohimfaiarevenuec 

<8inking-fuiid  proviriona  are  negfigible;  merdy  bookkeeping  items  having  no  actual  eastenec  Tbcte 
are  no  securities  and  no  cash  in  the,  socalled.  "sinkiiig  fund." 

•  See  abo  additional  estimates  under  "permanent  appropriationB.'* 

•  Induding  Bureau  of  Naturalisation,  8260,000. 


T  These  terms  "amraaT'  and 
appropriations  are  enacted 
tune  is  not  fixed  Cindetenninate) 


might  be  better  stated  "current"  and  "recurr«t."  as  all 
even  thoogfa  the  amount  U  not  fixed.  Ondefimte)  or  the 
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Units  of  OrsMiitttioii. 
Depwimeata.  diviiiooi,  eie. 


DiflftriekoT 

Cohimbi* 

Aet. 


U.8.fi 
Home  of  RaimniitatiTW. 
lifaniy  of  Concra^r . 
BotamcOardaot 


PMridnt  And  Vio»-PniideDt. 

C^lSenriw  Coa^Boimioa 

Depw^entofauta 

TraMuiy  Deptrimeot 

QoTHnment  in  TsnitoriM. 


Stete,  Ww  and  Nayy  Bnikiinc  . 

Wtr  Depwtmaiit 

NftTy  Depwtmaot 

DeptftmeotoftlMlntflriar 

Post  OfBoe  Deptrtmenl 

DeptrtnMDtofAsrioaltiire 

Dspartment  of  ComnMne 

Depwtmaot  of  Labor 

Departmttitof  Juskioe 

Linooh  Mamoibl  Commifliaa. . 

Pabllo  Printer 

Conuniaion  of  Fine  Arte 


JwiUM 

lnd*pmid»MOfie$t: 


SmitfMOoianlnfltitQtion 

IntentnteCommeree  Conunierion. . 
BoMdof  Medietion  andCoooifiation 
Commiaioa  oo  Industrial  Relatioos 
Diatriet  of  (Columbia 


$14,491,614 


114.401.614 


Piibli0 


$1,686,500 


50.000 
SSO.O00 


$1,085,500 


Total 


$1367.788 

4.064U)66 

605.005 

80JM 


210.440 

414.540 

4.073.108 

142.444.047 

200.188 

285.020 

204.215.685 

147.101.820 

211.178JS8 

808308.117 

25.000383 

15310370 

4.768.400 

3.096313 

600.000 

6340.683 

7300 

8.708.466 


870.480 

1.605.OOO 

50.000 

250.000 

15346314 


$1,108,681,777 


=b: 
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Table  II  exhibits  a  summary  from  the  insider's  viewpoint. 
The  details  of  this  viewjwint  fill  eight  hundred  and  seventy 
quarto  pages  in  the  "Book  of  Estimates,  1915/'  and  will  fill 
nearly  as  many  more  in  the  "Digest  of  Appropriations,  1915." 
This  summary  has  been  arranged  in  columnar  form,  each 
column  exhibiting  the  title  of  an  Appropriation  Act  by  Con- 
gress. (It  should  be  remembered  that  all  of  these  figures 
are  "estimates,"  not  final  appropriations.)  The  primary 
divisions  of  the  government,  "legislative,"  "executive,"  and 
"judicial,"  as  well  as  the  subdivisions — departments,  estab- 
lishments, etc. — are  set  forth  in  the  title  column  at  the  left. 
Our  analysis  consists  in  the  distribution  of  items  pertaining 
to  each  unit  of  organization  to  the  proper  column  representing 
an  appropriation  act.  By  this  classification,  the  wide  dis- 
tribution of  such  items  is  clearly  exhibited  and  the  advantage 
of  some  better  method  of  grouping  appropriations  becomes 
evident. 

TABLE  III. 

For  comparison  with  the  two  methods  exhibited  of  ex- 
penditure estimates,  we  provide  a  classification  for  revenues, 
which  is  self-explanatory  in  the  main.  The  primary  division 
is  into  Special  revenues  and  General  revenues.  The  first  is 
applicable  only  to  special  purposes  under  requirements  of  law, 
or  to  revenues  which  arise  on  account  of  various  classes  of 
expenditure.  The  second  consists  of  revenues  which  are 
unrestricted  either  by  requirements  of  law  or  of  accoimting 
and  which  are  available  for  the  general  expenditures  of  the 
government  under  current  appropriation  acts.  The  following 
table  sets  forth  the  actual  revenues  for  the  last  fiscal  year 
(1913)  as  an  illustration  of  a  proper  classification  of  the  reve- 
nues, by  estimates,  for  the  new  fiscal  year  (1915),  or  for  some 
subsequent  year: 
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TABLE  III. 

REVENUES  (ACTUAL)  FOR  THE  FISCAL  YEAR,  1013-18  (AS  A  BASIS  FOR  ESTIMATES  OF 
REVENUE  FOR  1914-15). 

J.  Spbcul  Revsnusb: 

Vis:  (a)  Reveinie  rannred  by  law  for  ■pedal 
eial  claases  of  expenditure  althou^  not 


and  also  (b)  reveonei  aiwag  on  aooouAt  of  i 

reMnred  for  nteli  purpoeeB  by  law. 


112.086^1 

Bjmjm 

.) 3.685.271(») 

oi^etc.) 1.089308 

BB,eto 986324 

749.996 

306,986 

aDd8(Stotei) 288390 

229,971 

206.097 

202.432 

RflHrratioa 96.2S0 

« 16.788 

6.748 

$27,821,801 
Increments  to  appropriatiooe: 

Panama  Canal 12377,029 

1.698,148 

4,070.177 

Gain  on  exchance  (Navy) 18.766 

Interest  on  daily  balances  (Navy) 6.290 

Total  "a" 181,916334 

(b) 

Immigration  fond  (head  tax) 14,736,062 

Patent  fees 2.077.102 

Connsular  and  consular  ooort  fees 1,798,408 

Forest  service 1.716.931 

Oistoms  fees,  fines,  penalties,  etc 1,590356 

Judicial  fees,  fines. jienalties.  etc 1.128,950 

Fees.  etc..  Land  offices 547.000 

Reimbunement  for  advances  to  Indian  funds 581.916 

Reimbursement  for  expenses  Nat'l  Bank  Redemption  Agency 505.735                •- 

Recoveries  of  bullion  and  expenses  on  ooinafe 440,810 

Naturalisation  fees 390.425 

District  of  Columbia,  fees,  rents,  etc 290.031 

Navigation  fees,  fines,  penalties,  etc 191.695 

Earmngs  on  telegraph  and  telephone  lines 186.749 

Sale  of  seal  and  &x  skins.  Pribik)f  Islands 151.146 

Recoveries,  river  and  harbor  frauds 127.973 

Copyright  fees 117.100 

Depredations  on  the  public  lands 108,600 

Reimbuisements  for  work  and  costs,  various  departments 84.968 

Immigration  fines,  fees,  and  penalties 72,905 

Purchase  of  discharges.  Navy  and  Marine  Corps 66304 

Net  profits  on  ships  stores 40.294 

Paaiport  fees 28,384 

Ojpying  fees— General  Land  Office •       21.162 

Maintenance  charges,  etc.  Irrigation  systems 14394 

Testing  fees.  Bureau  of  Standards 14.251 

Earnings  on  transports 9,755 

Forfeitures  by  contracts 8.050 

Miscellaneous  fees 6.368 

Miscellaneous  refunds  and  rebates 6.254 

Game  licenses— Alaska 4.845 

Chinese  exchision.  fines,  fees,  etc 2.654 

Testing  fees— Bureau  of  Mines 2,005 

Revenue  Crater  Lake  and  Mesa  Verde  Parks 1.399 

Revenue  Natl  Training  School  for  Boys 813 

Internal  revenue,  fines,  fees,  etc 200 

Total 'V 117.010.993 

ToUl  Special  Revenues  "a"  and  "b" 148,927.527 
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n.  Gmimul  Bbtmum; 
Vii.:  BevamMBsnukble  for  any  puqMJMioftheChrmBiDeDt  which  an 
Dot  veqbliasd  cither  by  kw  or  fay  oonavondiiig  expenditure. 

CoelQoe 1318.801.306 

Leei.diitieiooimporUfromFhifiiipiiMs(8i)eei4) 1.184 

$318,800,212 

laterael  revenne: 

(^^finaxy 300.410.0M 

Leai.  PhifippiDe  Tevenue  (Special) 307.802 

300.102.804 

Oorporatioatax 35.006.300 

FobKc  hmdi  leeeiptf 12.010.205 

LeecpfedcedtoapeciallReelioMtionfiind $2,402.0071    ^n.  ,„ 

paipoM.Tu.:    /2.3.aDd5%fu]ufa 238.800/    ^'^^^^^ 

178.708 

SeiffdancB.  ahrer  and  minor  ooinaoe 5,104.338 

Tax  on  eiraaktion  of  National  Banb 3.730.050 

Sales  of  Govcnuncnt  property 1.325,167 

CompramiaeandrepurehaMoffoifiBitedlanda 648JW3 

Chineie  indemnity 644.500 

Rental  of  public  pramrty 268.301 

Undaimed  moneys  (Treaauiy) 47.490 

lotcnrt  on  public  depoaita 34,610 

Reooveries  of  damafod  and  lost  property 16.067 

lotcreat  from  Pecifie  raihraya 0.403 

Conaeicnoe  fund,  etc 3.136 

Gain  on  eidianfe  (State  Dept.  and  Treiwury) 1.206 

AaBMementa  on  ownen  for  deaths  on  Clipboard 1.040 

Interast  on  debts  due  U.S.  (various  debto) 046 

Reeofcor,  principal  and  interest  Louiaana  bonds 336 

MiseeUsneoas 1.056 

$675,015,322 

SCMMABT. 

Skieeial  Revenues  "a"  (By  law) $31,016,534 

%ieeial  Revenues  "  b'*  (By  expenditure) 17.010.003 

Tbial $48,027,527 

Oeaeral  Bevenoes 675.015.323 

Grand  Total $723.042.840 

RlOOMdUATION. 

Gland  total  as  above $723.042340 

Add:  rseeipts  of  1013  not  eovered  into  TrsMuiy  fay  wanants  in  1012-13 . .  505.071 

$734,448,820 
Dedoet:  leeripts  of  previous  yeais  eovered  into  Treasuy  fay  wanants  in 
1012-13 337,500 

Net  grand  total  revenues  (euladiiig  postal  revenuea,  which  were 

$366.610.520) .* $724,111,230  per  Seeretaxy  of 

the    Treasuiy's 
Annual  Report. 

>  In  addition  to  this  sum  there  are  other  rseeipts  into  the  Reelamaticin  Fund  for  repayments  of  watcr- 
tiglita  efaargsa,  and  other  souroeB.  amounting  to  12383.126. 
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Table  IV  exhibits  the  form  in  which  the  President  of  the 
United  States  might  present  to  the  Congress,  at  the  opening 
of  a  session  in  December,  a  financial  plan  for  the  ensuing 
fiscal  year.  Each  item  would  be  supported  by  a  detailed 
schedule: — 

TABLE  IV. 

SUMMARY  OF  THE  NATIONAL  BUDGET. 

Ertimateifortha 
FiacalYear. 
1015. 
Sotnaa  or  RKYxinTis. 

TotaleBtimatedReveDueB,  (other  than  postal  reveQiMs) 1728.000.000 

Deduct  revenues  for  Qpedal  purposes,  (Sehedule  I) 60,000,000 

Remainder.  Reveaues  avaikble  for  general  purposes,  (Sohedule  ID $678,000,000 

Punoras  or  ExpiNDrnma. 

FiudCharge9.    (Schedule  III.) 

Vii.:  For  interest  on  pubUc  debts ^ $22,000,000 

For  sinking-fand  * 00,717,000 

For  trust  funds* 10.642.780 

For  special  funds' 27.453,277 

For  refunds,  retirements,  etc.* 0,252.000 

Totals $180,866,007 

Eliminate  sinldng-funda* 60,717,000 

Remainder  of  fixed  ohaige^j $70,148,007 

Deduet,  portion  to  be  iwoyided  fran  special  revenues 60,000,000 

Remainder,  required  from  general  revenues $20,148,007 

Symmariei. 

General  revenues,  as  above $678,000,000 

Remainder  of  fixed  charge,  as  above 20.148,007 

Revenue  available  for  ourrent  appropriations $667.86L008 


BBTDIATaS  or  CURRBMT  AfPBOPBUTIORS. 

WabPurpobu.    (Sehedule  IV.) 

(a)  Operation  and  Maintenmut: 

Vis.:  Defense  by  land,  (MiHtaiy) $100,240,712 

Defense  by  sea.  (NavaO 08.811.306 

Administration:  Secretaiy  of  War 148,010 

other  offices.  War  Department 1,774,419 

Administration:  Secretazy  of  the  Navy 76.460 

Bureaus  and  other  offices.  Navy  Department 510.880 

Operation  and  maintenance  (i)  State.  War  and  Navy  Building 188.018 

$201,267,830 

War  pensions,  retirements,  veterans'  homes,  etc, 186,674.527 

Total $887,042,357 

(b)  Conttrudion  and  ImvrtnemetU: 

Vis.:  Fortifications,  etc.  (MiUtary) 14370.108 

Battleships,  etc.  (Naval) 42,400,784 

Veterans'  homes,  etc 25.424 

Total  War.  except  "fixed  charges" $444,837,718 
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Czm.  PuBKOB.    (SdiedakVO 
(a)  Ovtratian  OMd  MaMmanc$: 

Vis.:  CamiDerae,  Bmlrinjt,  etc 

Natiooal  EeBouxeeB,  Agncultara,  ete. 

WelCue.  Ldbor.  ete 

SUadttds.  Statistics,  ete 

Pfttents  sod  ecnvri^ts 

Foreign  Affsira 

Geneni  Administntion: 

DefMrtment  of  State 

"    Inteiior 

i;   Acriouhoie ^ 

Coomene 

"   Lsbor 

OpentioD  sad  mainteDSiioe  of  pnUie  baiUings  sod  jyffiees  * 


Total. 


(b)  CeMfirMtNm  Qui /siproirmcirf: 
LnpnvvoBeDt  of  riyen  and  haibon. 
Panama  Canal. 


Tjghthmises,  etc. 
Other(seede 


(see  detailed  schedules) 

Total  CiTil.  exeept  find  charges. 

P08EII1  PUMNaB.' 

Pestmsstflr-GcDeral's  department. . 


GaiiBUL  AuoKaFaAnTB  Pubpoob.    (Sdiedola  VI.) 
(«) 

Vis.: 

Biec 

Judicial. 

Total 

(b)  CoiMfrtidioa  smI /siprewsMnt: 


(eicept  above  in  GiTil). 


^bfie  boilifingB  and  grounds. 
Other 


Total  geoeral  administratiTe  except  find  charges. 

Local  GommmiT  PuB»oaH.   (Schedule  VII.) 
(a)  OpenHon  md  MvMuumf'. 

Dislnet  of  Cofaunbta 

Tecritorial  goremments,  oostonBi  ete 


Total. 


(b)  Cmttndiaiimdlmpnmmtni: 
District  of  Cdumbia 


128.863^11 
22,634.708 
20,365.752 
2.546.895 
1.626.300 
3,920.070 

854.060 
634.040 
766.988 
262,160 
183,040 
94.007 

880^1.221 


22.228.760 
2.679.700 
5.945.304 


1149.881.065 
$1360,000 

16.806,272 

89.863.756 

6,299.110 

852.969.138 
6.302.584 


Total  local  gorenunent  purposes. 


159,667.222 


110.921.494 
625.638 

$11,547,133 


3.580.521 
115.127,653 


Gbahs  Total  Ail  Pusroais. 
(Exefaiding  fixed  charges,  postal  senrioe.  and  nnkang  fund) . 


$670,863,653 


RacAPrnrLATioN,  1915. 


Eeronne  available  for  eorrent 
•  of 


DeAcitof  estimated  revenue  (1915) 

Pananm  (^anal  estimates,  if  bonds  are  issued,  may  be  deducted  from  total  eorrent  appfx)- 
priatians 

Surpks  of  estimated  revenue  (1915).  if  bonds  are  isned  to  provide  for  Panama  CSanal. . 


$657,851,993 
670,863.653 

13.011,666 

33,775.156 

.   $10,763,489 
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METHODS  OF  DIRECT  LEGISLATION  IN  OREGON. 
By  Wiluam  F.  Ogburn,  Reed  CoUege,  Portland,  Ore, 


The  success  or  failure  of  direct  legislation  is  usually  judged 
either  by  the  kind  of  laws  passed  or  by  the  effect  of  the  law- 
making process  on  the  citizens.  It  is  usually  admitted  that 
in  Oregon  a  large  number  of  laws  fulfilling  valuable  social  ends 
have  been  passed  through  the  medium  of  the  initiative  and  the 
referendum.  Indeed,  the  body  of  laws,  known  as  the  "  Oregon 
System"  is  the  direct  result  of  the  initiative  and  the  referen- 
dum. It  is  also  admitted  that  the  people  of  Oregon  have 
become  comparatively  well  educated  in  governmental  and 
legislative  matters  as  a  result  of  their  experience  in  popular 
law-making  during  the  past  decade. 

These  two  somewhat  broad  and  simple  criteria  are  concerned 
with  the  result,  whereas  the  student  is  also  interested  in  the 
methods  of  obtaining  these  results.  A  study  of  the  methods 
furnishes  one  a  somewhat  more  intimate  knowledge  than  a 
study  of  results  alone.  The  manner  in  which  voters  use  these 
popular  law-making  instruments  is  still  a  matter  of  contro- 
versy, however.  For  instance,  some  observers  state  that 
voters  of  Oregon  object  to  lengthy  measures  appearing  on  the 
ballot  and  vote  them  down;  while  others  maintain  that  voters 
exercise  their  capabilities  as  well  in  voting  on  long  measures 
as  on  short  ones.  Some  other  observations  concerning  which 
there  is  speculation  are  these:  that  bills  calling  for  the  expend- 
iture of  money  are  not  passed;  that  the  people  will  amend 
their  constitution  as  readily  as  they  will  pass  bills;  that  the 
people  do  not  pass  bills  of  only  local  interest;  that  the  initiative 
is  more  successful  at  the  polls  than  the  referendum;  that  the 
publication  and  distribution  of  argmnents  with  the  measures, 
voted  on  previous  to  the  election,  increases  the  vote. 

The  settlement  of  questions  such  as  the  foregoing  will  throw 
considerable  light  on  the  capacity  of  the  voters  as  law-makers. 
For  instance,  if  it  be  established  that  long  measures  do  not 
receive  as  large  a  vote  as  short  ones  and  that  short  ones  are 
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more  readily  adopted  at  the  polls,  the  ability  of  the  people  as 
law-makers  would  thus  seem  to  be  limited. 

The  method  of  treating  these  questions,  heretofore,  has  been 
personal  impressions  of  observers.  Such  impressions  are,  in  a 
large  measure,  subject  to  the  personal  traits  of  the  observer, 
as,  for  instance,  his  capacity  for  seeing  a  thing  and  his  personal 
opinions.  This  method  yields  little  proof  of  accuracy  for  gen- 
eralizations, but  has  furnished  some  interesting  results  in  the 
nature  of  analyses  of  the  measures  voted  on.  This  has  been 
almost  the  only  possible  means  of  treatment,  because  the  num- 
ber of  measures  submitted  to  the  voters  has  been  too  small  to 
treat  quantitatively.  Now,  however,  Oregon  citizens  have 
been  making  laws  for  a  decade  and  during  that  time  have 
voted  on  101  measures,  a  number  large  enough  to  yield  some 
statistical  results. 

It  is  the  purpose  of  this  paper  to  endeavor  to  establish  as 
facts,  by  quantitative  measurements,  matters  now  debatable. 
In  doing  this,  it  is  also  desired,  as  of  equal  importance,  to  de- 
scribe more  adequately  the  process  of  law-making  in  Oregon. 

It  is  observed  that  most  of  the  questions  referred  to  above 
are  questions  of  association.  For  instance,  the  question, 
whether  short  measures  poll  a  larger  vote  than  long  ones,  is 
really  a  question  of  association,  the  association  of  the  length 
of  the  measure  with  the  size  of  the  vote  polled.  Are  long 
measures  associated  with  large  votes?  If  this  is  true,  then  the 
question  is  answered.  To  arrive  at  a  solution,  then,  the  prob- 
lem is  to  measure  the  degree  of  association.  Such  a  measure 
of  association  can  be  foimd;  this  is  called  the  coeflBcient  of 
association;*  and  its  nature  is  such  that  when  there  is  complete 
association  the  coeflBcient  becomes  +1  and  if  there  is  no  as- 
sociation the  coeflBcient  becomes  0.  For  instance,  if  long 
measures  almost  invariably  poll  large  votes,  the  coeflBcient  of 
association  would  be  a  fraction  in  the  direction  of  + 1 .  On  the 
other  hand,  if  there  is  disassociation,  the  coeflBcient  varies  con- 

^  This  ooeffidcnt  was  formulated  by  Mr.  G.  Udny  Yule.   His  treatment  of  it  is  found  in  the  Journal 
of  the  Royal  SUtistical  Sodecy.  Vohmie  LXXV.  Part  VI.  pp.  579-042.  The  coefficient  here  used  is  called 

a\b  1— Vi  ch 

«,  and  in  the  tennioology  of  the  four-fold  table.  — r-  is  equal  to  — ; — ;-  ,  wh«e  fc=  — •    The  error  of 

e\d  1+V*  fl^ 


this  coefficient,  €^,.  is  equal  to  — - —  i/   -f- 4---|-- . 
4       J  a     0      c     a 
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tinously  between  0  and  —1.  For  instance,  if  long  measures 
almost  invariably  poll  small  votes,  the  coefficient  of  association 
would  be  a  fraction  in  the  direction  of  —  1.  A  further  descrip- 
tion and  illustration^  of  this  method  of  measurement  will  be 
made  in  the  treatment  of  the  first  question,  which  asks  whether 
there  is  any  association  between  the  institutional  nature  of 
measures  (bills  and  constitutional  amendments),  and  decisions 
at  the  polls  (adoptions  and  rejections). 

Institutional  Nature  of  Measures  and  Decisions  at  the  Polls. 
Are  bills  adopted  more  readily  than  constitutional  amend- 
ments? There  have  been  61  bills  before  the  voters  and  40 
constitutional  amendments.  Of  the  bills,  24  were  adopted  and 
37  were  rejected.  Of  the  constitutional  amendments,  18  were 
adopted  and  22  were  rejected.  The  data  may  be  arranged  in 
tabular  form  as  follows: 


DeciaoDBatPblb. 

Institutiooal  Nature  of  the  Meunres. 

Adopted. 

Rejected. 

Total 

Bilk 

34 

18 

37 
22 

61 

40 

Totol 

42 

59 

101 

The  coefficient  of  association  is  foimd  to  be  —0.06.  This  is 
so  small,*  however,  that  it  does  not  show  any  association. 

This  conception  of  apparent  indifference  of  voters  to  whether 
the  measure  is  a  constitutional  amendment  or  a  bill  is  further 
strengthened  by  the  coefficient  of  association  between  the 
institutional  nature  of  the  measures  (constitutional  amend- 

*  The  fact  that  the  number  of  eases  dealt  with  (101)  is  so  small  makes  very  great  care  in  intwpreting 
results  necessary.  Mr.  Yule,  in  his  Introduction  to  the  Theory  of  Statistics,  notes  an  iUustration  of  th« 
^ect  of  small  numbtfs  on  the  result,  seen  from  the  toaung  of  coins  in  pairs,  where  100  pairs  gave  the 
following  results. 

First  tosB  heads  and  second  heads 26 

First  toss  heads  and  second  tails 18 

First  tosB  tails  and  second  heads 27 

Fint  toes  tails  and  second  taib 20 

These  data  yield  a  coefficient  of  association,  o),  equal  to  +0.11.    Yet  it  is  fairly  certain  that  there  is  no 
such  positive  association,  the  result  being  due  to  diance. 

The  coefficient  of  association  (—0.09),  found  from  the  data  on  the  institutional  nature  of  measures  and 
decisions  at  the  poUs.  has  an  error  equal  to  0.10.  On  the  assumption  of  normal  distribution  the  chances 
are  even  that  the  true  <(>  in  this  case  will  be  between  0  and —0.12,  where  as  the  chances  are  22  to  1  against 
the  true  o)  being  outside  the  limits  +0.12  and  —  0.24.  So  in  no  case  could  the  measure  of  association 
be  very  Urge. 
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ments  and  bills)  and  the  sizes  of  the  votes  (large  and  small). 
In  this  case,  the  coefficient*  is  —0.11.  Furthermore,  consti- 
tutional amendments  and  bills  are  equally  closely  contested  at 
the  polls.  The  coefficient  of  associationf  is  +0.10  as  meas- 
ured for  the  association  between  the  institutional  nature  of  the 
measures  (constitutional  amendments  and  bills)  and  the  degree 
of  contest  at  the  polls  (closely  contested  and  not  closely  con- 
tested). Mr.  Loweirs  contention,  t  made  seventeen  years  ago, 
that  the  referendum  would  tend  to  remove  the  distinction  be- 
tween constitutional  and  other  laws,  is  strengthened  by  the 
evidence  from  Oregon. 

The  Sizes  of  the  Votes.  The  ability  of  the  people  to  make 
laws  may  be  tested  by  the  dizes  of  the  vot^s  cast  on  the  meas- 
ures at  the  elections.  This  may  be  done  in  two  ways.  First, 
the  average  vote  from  election  to  election  may  be  compared; 
and,  second,  the  nature  of  the  frequency-distribution  of  the 
votes  may  be  observed.  With  regard  to  the  first  point,  de- 
creasing averages  for  the  five  elections  since  the  operation  of 
the  initiative  and  referendum  would  seem  to  indicate  that  the 
people's  interest  in  law-making  was  on  the  wane,  while  increas- 
ing averages  would  seem  to  indicate  increased  interest.  The 
procession  of  averages  might  also  indicate  fluctuations,  such 
as  we  know  people  are  liable  to.  To  find  the  average  vote  at 
each  election,  beginning  with  1904,  would  not  yield  the  infor- 
mation desired,  because  it  would  not  make  allowance  for  the 
increase  in  population,  which  has  been  very  great  in  Oregon  in 
the  past  decade.  To  eliminate  this  factor  of  increase  of  popu- 
lation, a  number  has  been  computed  for  each  election,  which 
would  have  been  the  average  vote  on  the  measure  if  as  many 
voters  had  gone  to  the  polls  in  these  election  periods  as  went  in 
1912.     For  instance,  in  November,  1912,  there  were  144,113 

*  Any  vote  sbove  the  average  vote  (150, 153).  was  conaidered  luge  and  betow  the  avenge  was  oonddered 
malL  How  thif  avenge  was  detennined  is  presented  in  the  paragraph  dealing  with  sixes  of  the  votes. 
There  hare  been  17  constitutional  amendments  and  33  bills  receiving  a  large  vote.  There  have  been  23 
«OQstitnti<nial  amendments  and  28  biUs  receiving  a  small  vote. 

t  The  ckweneas  of  contest  is  discussed  under  the  paragraph  dealing  with  the  degree  of  contest  at  the 
pdk  The  differences  between  the  vote  f(v  and  the  vote  against  a  measure  indicates  the  doeeoess  of  the 
contest.  AH  above  this  average  difference  (31.785)  were  considered  not  closely  ctNitested  and  all  below 
the  average  were  treated  as  doeely  contested. 

There  were  26  omstitutional  amendments  closely  contested  and  14  not  doedy  contested.  Thiat  were 
24  bilb  doaely  contested  and  27  not  closely  contested. 

X  Lowdl.  Governmencs  and  Political  Parties  in  Continental  Europe,  Vol  U,  p.  297. 
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citizens  who  voted,  and  the  average  vote  on  the  measures  was 
106,818.  (Candidates  and  measures  have  been  voted  on  at 
the  same  elections.)  In  November,  1910,  there  were  120,248 
citizens  who  voted  and  the  average  vote  on  the  measures  was 
85,148.  Whereas,  if  there  had  been  144,113  voters  in  1910, 
the  average  vote  on  the  measures  would  have  been,  on  this 
basis,  102,177.  The  corrected  averages,  then,  for  the  election 
periods  in  1904,  1906,  1908,  1910  and  1912  are  respectively, 
113,205,  108,442,  106,917,  102,177,  and  106,818.* 


1904. 

1906. 

1906. 

1910. 

1912. 

Averace  votai  on  moMurai 

Number  of  eitiienB  voting  at  polls 

78.075 
99315 

0.78 

74.098 
99.445 

0.74 

86324 
116314 

0.74 

85.148 
120,248 

0.71 

106318 
144.113 

0.74 

In  interpreting  these  averages  it  should  be  borne  in  mind 
that  the  number  of  measures  voted  on  at  each  of  the  respective 
election  periods  is  2,  11,  19,  32,  and  37.  Perhaps  the  most 
striking  observation  to  be  made  from  these  data  is  the  con- 
stancy of  the  average,  showing  that  the  interest  of  the  voters 
in  law-making  is  constant. 

The  nature  of  the  frequency-distribution  of  the  votes  on 
the  measures  is  shown  in  Figure  1.  It  is  seen  to  be  a  distribu- 
tion where  there  are  few  measures  polling  large  votes,  few 
measures  polling  small  votes  and  many  measures  polling  votes 
near  the  average  in  number.  In  fact,  for  such  a  small  number 
of  cases,  the  form  of  the  distribution  approaches  very  closely 
the  normal  curve.  If  there  had  been  many  measures  on  which 
the  votes  were  large,  and  many  measures  on  which  the  votes 
were  small,  the  situation  would  have  been  similar  to  that  of 
votes  for  party  candidates  for  offices,  where  there  are  large 
parties  and  small  parties.  If  such  a  distribution  existed  for 
the  votes  on  measures  it  would  indicate  some  unusual  force  at 
work,  as  for  instance,  parties,  as  an  explanation  of  the  extreme 
fluctuation  of  interest  of  the  voters.  However,  the  frequency 
distribution  seems  to  be  normal.     It  is  interesting  that  meas- 

*  Another  method  of  getting  at  the  desired  infonnation  would  be  to  find  what  percentage  the  average 
vote  at  each  election  is  of  the  total  number  of  citiiens  who  voted.  ThiB  information,  disdoeed  in  the  fol- 
lowing table,  leads  to  the  same  general  result  as  was  found  by  the  corrected  averages. 
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Fia.  1. — ^Frequency-distribution  *  of  votes  on  initiative  and  referendum 
measures  voted  on  in  Oregon  during  the  decade,  1903-1913. 
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Fig.  2. — Frequency-distribution  of  the  votes  by  which  initiative  and 
referendum  measures  won  and  lost  in  Oregon  during  the  decade,  1903-1913. 
This  indicates  the  distribution  of  the  measures  according  to  the  degree  that 
they  are  closely  contested.! 

*  It  is  remembered  that  the  votes  cast  occur  over  a  series  of  years.  To  make  a  frequency-distribution, 
tboi.  it  becomes  necessary  to  eliminate  the  factor  of  increase  of  peculation.  This  was  done  fw  each  meas- 
ure as  it  was  done  in  treating  averages,  which  is  shown  in  the  first  pangraph  dealing  with  the  sises  of  th« 
votes. 

t  In  obtaining  the  figures  on  which  Figure  2  is  based,  aUowanoe  was  made  for  the  increase  in  population, 
as  in  the  treatment  of  the  average  votes. 
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urea  regarding  the  sale  of  liquor  and  woman-suffrage  amend- 
ments have  polled  the  largest  votes.  The  vote  has  also  been 
large  on  some  single-tax  measures.  Bills  regarding  the  crea- 
tion of  new  counties  have  polled  the  smallest  votes.*  There 
have  also  been  some  tax  measures  that  have  polled  small  votes. 
The  variation  in  the  sizes  of  the  votes  cast  on  measures  fur- 
nishes evidence  regarding  the  capacity  of  the  people  to  make 
laws.  For  instance,  if  the  vote  on  each  measure  is  very  nearly 
the  same,  it  will  indicate  a  lack  of  discrimination  in  interest  on 
the  part  of  the  people.  For  the  data  serving  as  the  basis  of 
Figure  1,  the  measure  of  variability,  the  standard  deviation, 

is  7,531  and  the  coefficient  of  variation  I  T  ),  is  0.07,  thus  show- 
ing that  there  is  discrimination  of  interest  on  the  part  of  the 
people  in  regard  to  the  measures  submitted  to  them. 

The  Degree  of  Contest  at  the  Polls.  To  what  extent  the 
measures  are  closely  contested  would  seem  to  be  related  to  the 
intelligence  of  the  voters  and  to  the  nature  of  the  laws  sub- 
mitted to  the  people  to  be  voted  on.  If  all  measures  were 
equally  closely  contested,  there  would  seem  to  be  either  an 
almost  unbelievable  sameness  of  laws  submitted,  or  else  some 
extraordinary  force  in  operation,  as  perhaps  parties.  If,  on 
the  other  hand,  there  is  much  variation  in  the  degree  of  contest 
on  the  measures,  the  voters  would  seem  to  be  using  discretion. 
In  speaking  of  a  closely  contested  measure,  there  is  meant  one 
where  the  difference  between  a  vote  for  and  a  vote  against  a 
measure  is  small;  and  the  difference  between  a  vote  for  and  a 
vote  against  a  measure  is  the  numerical  expression  for  the 
degree  of  contest.  Figure  2  shows  the  frequency-distribu- 
tion of  the  votes  indicating  the  degree  of  contest  at  the  polls. 
It  is  to  be  observed  that  most  of  the  measures  are  fairly  closely 
contested;  also  that  the  variation  in  the  degree  of  contest  is 
quite  great.    The  measure  of  this  variation,  the  standard 


deviation,  is  21 ,807  and  the  coefficient  of  variation,  ( "7  ),  is  0.68. 

This  is  a  very  high  degree  of  variation  and  shows  considerable 
discrimination  on  the  part  of  the  voters.  The  most  closely 
contested  measure  was  an  income  tax  measure,  and  the  least 
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closely  contested  measure  was  a  measure  providing  for  a  gross- 
earnings  tax  on  express,  telephone,  and  telegraph  companies. 

Methods  of  Submitting  Measures  and  Decisions  at  the  Polls. 
The  question  has  arisen,  Do  the  citizens,  in  voting,  discriminate 
between  an  initiative  measure  and  a  referendum  measure  with 
regard  to  willingness  to  adopt  or  to  reject?  If  they  do,  it  tends 
to  show  a  particular  care  for  these  methods;  if  not  it  would  tend 
to  show  that  attention  is  focused  on  the  nature  of  the  bill, 
rather  than  the  nature  of  its  presentation.  Of  the  initiative 
measures  submitted  to  the  voters,  33  have  been  adopted  and 
43  have  been  rejected;  9  referendum  measures  have  been 
adopted  and  16  referendum  measures  have  been  rejected. 
These  data  show  the  coefficient  of  association  to  be  +0.08,  the 
measure  of  association  between  the  methods  of  submitting 
measures  (initiative  and  referendmn)  and  the  decisions  at  the 
polls  (adoption  and  rejection).  There  is  no  indication  from 
this  evidence,  then,  that  it  makes  any  diflference  to  the  voters 
whether  the  measure  is  submitted  by  initiative  or  referendum. 

Money-BiUs  and  Decisions  at  the  Polls.  It  has  been  fre- 
quently said  that  the  people  in  Oregon  will  not  adopt  bills 
providing  for  the  expenditure  of  money.  Are  the  people  con- 
servative in  spending  money?  If  they  are,  then  how  much  so? 
In  collecting  data  on  this  question,  it  was  first  necessary  to 
determinei  what  bills  provided  for  the  expenditure  of  money. 
In  order  to  do  this  there  was  used  the  conception  that  a  money- 
bill  is  one  authorizing  the  expenditure,  or  the  power  to  expend, 
money  of  the  general  state  more  than  an  insignificant  sum  in 
amount;  this  authorization  being  fairly  easily  recognizable 
from  the  text  or  the  title  of  the  measure.  There  is  still  some 
difficulty  in  making  this  classification  certain.  In  the  appen- 
dix to  this  paper  will  be  found  a  list  of  the  bills  declared  money 
bills.  In  other  cases,  where  the  classification  was  doubtful, 
the  appendix  will  indicate  the  choices  made.  Of  the  bills  not 
providing  for  the  expenditure  of  money,  34  were  adopted  and 
39  were  rejected.  Of  the  money-bills,  8  were  adopted  and  20 
were  rejected.  These  yield  a  coefficient  of  +0.19;  the  prob- 
able-error of  this  coefficient  is  0.08.  It  is  probable  then  from 
the  Or^on  experience  that  money-bills  are  more  readily  re- 
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jected  than  adopted,  though  this  tendency  is  not  carried  to  any- 
great  degree.  However,  money-bills  are  not  associated  with 
any  larger  vote  nor  are  they  more  closely  contested  as  the  two 
coeflBcients*  in  these  two  cases  are  respectively  +0.007  and 
+0.07. 

Sizes  of  the  Votes  and  Decisions  at  the  Polls.  The  measures 
that  are  adopted  do  not  draw  larger  votes  nor  are  they  more 
closely  contested  than  those  rejected.  The  respective  coeffi- 
cientsf  of  association  are  +0.11  and  +0.04.  These  coeflScients 
seem  to  indicate  that  the  voters  are  as  interested  in  reject- 
ing a  measure  as  they  are  in  adopting  it;  also  that  they  will 
decide  on  a  measure  by  a  large  margin  as  readily  as  by  a  small 
margin. 

Local  or  General  Nature  of  Measures  and  Decisions  at  the 
Polls.  Several  times  there  have  appeared  on  the  ballot  bills 
which  citizens  refer  to  as  local  in  nature.  And  by  "  local  in 
nature''  is  not  meant  a  bill  which  is  voted  on  only  by  a  single 
county  or  locality;  but  one  that  is  voted  on  by  the  whole  state, 
but  applying  with  particular  emphasis  to  some  special  locality. 
An  illustration  is  a  measure  establishing  a  normal  school  at  a 
specified  place;  another,  one  changing  the  boundaries  of  a 
county.  It  is,  of  course,  not  always  easy  for  the  classifier 
to  say  when  a  bill  is  local  in  nature  or  general.  For  in- 
stance, the  appropriation  for  a  building  at  the  state  university 
was  classified  as  a  bill  general  in  nature.  It  is  argued  that  the 
people  ought  to  vote  only  on  measures  general  in  nature,  and 
leave  those  measures  necessarily  local  in  nature  to  be  handled 
by  the  state  legislature.  If  the  people  consider  the  appearance 
of  measures,  local  in  nature,  on  the  ballot,  an  abuse  of  direct 
legislation  and  think  that  such  measures  ought  to  be  handled 
by  the  state  legislature,  there  will  be  an  association  between 
local  measures  and  rejection  at  the  polls.     This  is  probably 

*  Of  the  money-biUs.  14  received  a  large  vote  and  14  received  a  small  vote.  Of  the  noiwnoney-bilb,  36 
received  a  large  vote  and  37  received  a  small  vote. 

Of  the  money-bilb,  18  were  eloeely  contested  and  10  were  not  closely  contested;  of  the  nca-money-Ulb, 
24  were  closely  contested  and  31  were  not  closely  contested. 

t  Of  the  measures  adopted.  24  received  large  votes  and  19  received  small  votes.  Of  the  measures 
rejected.  26  received  large  votes  and  32  received  small  votes. 

Of  the  measures  adopted.  26  were  closely  contested  and  16  were  not  closely  contested.  Of  the 
measures  rejected,  34  were  closely  contested  and  25  were  not  closely  contested. 
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true,  as  the  coefficient  of  association*  is  +0.13.  Such  asso- 
ciation seems  to  be  only  very  slight,  however.  If  the  people 
objected  to  the  use  of  the  ballot  for  measures  local  in  nature, 
these  measures  would  not  be  closely  contested.  They  are  not. 
For  the  association  of  the  nature  of  the  measures  (general  and 
local)  with  the  degree  of  contest  at  the  polls  (closely  contested 
and  not  closely  contested)  the  coefficient  t  is  +0.21.  Here  again, 
however,  the  association  is  not  very  great.  Furthermore, 
measures,  local  in  nature,  draw  smaller  votes;  the  coefficient 
of  association^  is  +0.26.  (Of  the  19  measures  classified 
as  local  in  nature,  10  had  to  do  with  either  creating  new 
coimties  or  changing  coimty  boimdaries.)  If  the  interpreta- 
tion of  the  meaning  of  these  coefficients  is  correct,  then  the 
people  probably  feel  moderately  that  the  legislature  should 
decide  on  measures,  local  in  nature. 

Publications  of  Arguments  and  Sizes  fif  Votes.  A  pamphlet 
(or  book  as  the  case  may  be),  containing  a  text  of  the  measures 
to  be  voted  on  is  mailed  to  each  voter  by  the  secretary  of  state 
just  prior  to  the  election.  Provision  has  been  made  for  pub- 
lishing in  this  pamphlet,  after  each  measure,  arguments  for  or 
against  the  particular  measure  or  both,  submitted  by  interested 
persons  or  organizations.  The  use  of  space  in  this  pamphlet 
is  optional;  as  a  result  there  are  many  cases  where  it  is  not 
used.  The  question  arises.  Does  this  publication  of  argmnents 
stimulate  the  vote?  In  endeavoring  to  answer  this  question, 
it  is  desirable  to  measure  the  association  between  the  publica- 
tions of  arguments  (argimients  for  or  against,  or  both,  and  no 
argmnents),  and  the  sizes  of  the  votes  (large  and  small).  This 
has  been  done  and  the  coefficient  of  association  §  is  +0.01,  thus 
indicating  that  the  publication  of  argmnents  is  not  associated 
with  large  votes.  This  may  not  mean  that  the  publication  of 
argmnents  has  not  stimulated  votes;  as  those  measures  of 

*  Of  the  meMoreB.  genenl  in  nftture,  36  w«re  adopted  and  40  were  rejected.    Of  the  meMuns,  local  in 
nature,  6  were  ado|>ied  and  13  weramjected. 

t  Of  the  meaeoreB.  general  in  nature.  52  were  cloeely  contested  and  30  were  not  doedy  contested.  Of 
the  meamre,  local  in  natnre,  8  were  oloBdy  oootested  and  11  were  not  cloeebr  contested. 

t  Of  the  meaenfestgepgal  in  nature.  4C  polled  a  laige  vote  and  37  polled  a  small  vote.  Ofthemeamiei, 
loealin  natore.  6  poDed  a  laige  vote  and  14  polled  a  small  vote. 

I  Of  these  measares.  poblished  with  argoments  either  for  or  against  a  measore.  or  both,  82  received  a 
Istge  vote  and  82  received  a  smaO  vote.    Of  thcae  measures  published  without  argument,  18  received  a 
Istge  vote  and  19  received  a  smaQ  ooe. 
5 
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widest  general  interest  may  have  been  especially  selected  as 
not  needing  the  publication  of  arguments.  Familiarity  with 
the  pamphlets,  however,  leads  one  to  think  that  there  is  hardly 
such  a  selection. 

Publications  of  Arguments  and  Decisions  at  the  Polls.  Does 
the  publication  of  an  argument  against  a  measure  help  its 
defeat?  Does  the  publication  of  an  afltonative  argimient 
materially  assist  in  the  passage  of  the  measure?  Taking  up 
for  consideration  the  first  question,  the  comparison  is  only  be- 
tween those  measures  with  a  negative  argimient  on  the  one 
hand  and,  on  the  other  hand,  those  measiu-es  without  argu- 
ments and  those  with  arguments  both  aflSrmative  and  negative. 
Those  measures  with  an  aflSrmative  argmnent  only  are  not 
included  in  the  data  for  this  problem.  Of  the  measures  with 
only  a  negative  argument,  11  were  rejected  at  the  polls  and  1 
was  adopted.  Of  those  measures  with  no  argument  and  of 
those  with  both  negative  and  affirmative  argimients,  32  were 
rejected  and  33  were  adopted.  These  yield  a  coefficient  of 
association  equal  to  +0.54  with  a  probable-error  of  0.12.  Thus 
argimients  against  measures  are  associated  with  their  rejection. 

The  question  next  to  be  considered  is,  Does  the  publication 
of  an  affirmative  argimient  assist  in  the  passage  of  the  bill? 
The  data  used  in  determining  the  answer  to  this  question  con- 
sist of  those  measures  published  with  only  an  affirmative  argu- 
ment on  the  one  hand,  and,  on  the  other  hand,  those  published 
without  any  argument  and  those  published  with  both  negative 
and  affirmative  arguments.  Those  measures  published  with 
only  a  negative  argument  are  not  included  in  the  data  for  this 
problem.  Of  those  measures  with  only  an  affirmative  argu- 
ment, 7  were  adopted  and  15  were  rejected.  Of  those  meas- 
ures with  no  arguments  and  those  with  both  negative  and 
affirmative  arguments,  32  were  adopted  and  32  were  rejected. 
These  data  show  a  negative  association  between  the  publica- 
tion of  an  affirmative  argument  and  adoption  at  the  polls.  The 
coefficient  is  —0.19  with  a  probable-error  of  0.08.  The  chances 
are,  then,  that  an  affirmative  argument  is  slightly  associated 
with  rejection  at  the  polls.  The  significance  of  these  some- 
what curious  results  is  hard  to  surmise.     It  seems  though  that 
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an  argument  for  a  measure  is  at  least  not  associated  with  its 
success  at  the  polls,  while  an  argimient  against  a  measure  seems 
definitely  to  be  associated  with  its  failure  at  the  polls. 

The  Length  of  Measures  and  Decisions  at  the  Polls.  To  know 
the  length  of  the  measures  that  have  been  submitted  to  the 
voters  of  Oregon  through  the  medium  of  the  initiative  and 
referendum  is  important.  It  has  been  often  remarked  that 
the  measures  are  too  long.  It  is  interesting,  then,  to  observe 
that  one  half  of  the  measures  submitted  are  less  than  400  words 
long,  less  than  a  page  in  length.  Of  the  101  measures  sub- 
mitted to  the  voters,  18  are  less  than  100  words  in  length  and 
36  are  less  than  200  words.  Two  thirds  of  the  measures  sub- 
mitted are  less  than  800  words,  or  one  and  three  fourths  pages. 
However,  there  have  been  eight  measures  over  five  pages  long 
and  one  of  these  contained  more  than  a  million  words.  In  the 
measurement  of  the  length  of  measures,  all  measures  contain- 
ing less  words  than  the  median,  which  was  400  words  long,  are 
called  short  measures  and  those  measures  of  more  than  400 
words  are  considered  long  measures. 

What  is  the  degree  of  association  between  the  length  of 
measures  and  decisions  at  the  polls?  Do  short  measures  tend 
to  be  adopted  more  readily?  The  coefficient  of  association  * 
is  +0.11  with  a  probable-error  of  0.07.  The  chances  are,  then, 
that  if  there  is  any  association  between  short  measures  and 
success  at  the  polls  it  is  so  small  as  to  be  insignificant.  The 
opinion  that  the  voters  are  indiflferent  to  the  length  of  the 
measures  is  further  strengthened  by  the  coefficient  of  associa- 
tion between  the  sizes  of  the  votes  (large  and  small)  and  the 
length  of  measures  (short  and  long).  The  coefficient  of  asso- 
ciationf  is  +0.03.  The  association  is  so  small  as  to  be  in- 
significant, and  the  length  of  the  measures  has  nothing  to  do 
with  the  sizes  of  the  votes. 

Agencies  of  Public  Opinion  and  Decisions  at  the  Polls.  The 
investigation,  so  far,  has  shown  that  the  influences  of  certain 
forces  on  the  voters,  often  considered  to  be  strong  are  either 
n^ative  or  exist  only  to  a  small  degree.    This  suggests  that 

*  Of  the  duirt  meMores.  26  received  large  votes  and  25  received  small  votes.  Of  the  long  measures,  24 
neoved  laige  votes  and  20  received  small  votes. 

t  Of  the  duirt  measures.  24  were  adopted  and  27  were  rejected.  Of  the  long  measures,  18  were  adopted 
and  32  were  reieeted. 
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the  quality  of  the  measures  is  the  big  determining  force  exerted 
upon  the  voters.  This  raises  the  question,  as  to  what  guidance 
exists  for  the  voters  in  the  matter  of  the  quality  of  the  meas- 
ures and  to  what  extent  these  respective  guiding  agencies 
really  influence  the  voters.  There  are,  of  course,  many  such 
guiding  agencies,  the  press,  organizations,  speakers,  publica- 
tions of  literature.  To  measure  the  influence  of  each  of  these 
agencies  is  diflicult.  Only  two  such  influences  seem  to  admit 
of  quantitative  measurement;  one  is  the  influence  of  a  news- 
paper, the  Oregonian,  and  the  other  the  influence  of  a  civic 
organization,  the  Taxpayers'  League.  It  has  been  the  practice, 
during  the  later  election  periods,  for  these  two  institutions  to 
publish  prior  to  election  day  their  recommendations  to  the 
voters  on  each  measure.  This  is  usually  done  by  analyzing 
the  measures  and  by  giving  reasons.  These  are  eventually 
condensed  to  a  recommendation  of  yes  or  no,  and  printed  in 
a  column  sufficiently  small  to  be  taken  to  the  polls  by  the 
voter.  This  practice  has  been  in  existence  only  since  the 
number  of  measures  submitted  to  the  voters  has  been  large; 
and  there  are  some  measures  upon  which  there  is  no  recom- 
mendation. This,  of  course,  makes  the  numbers  very  small 
for  statistical  treatment. 

The  Oregonian  has  made  68  such  recommendations  and  39 
of  these  have  been  the  same  as  the  decisions  of  the  voters  at 
the  polls,  making  a  coincidence  in  57  per  cent,  of  the  instances. 
Of  their  recommendations  for  adoption,  8  measures  were 
adopted  and  12  were  rejected.  Of  their  recommendations  for 
rejection  17  measures  were  adopted  and  31  were  rejected.  The 
coefficient  of  association  is  +0.05;  not  significant.  The  Tax- 
payers' League  has  made  41  such  recommendations  and  31  of 
these  have  been  the  same  as  the  voters'  decisions,  making  a 
coincidence  in  76  per  cent,  of  the  instances.  Of  their  recom- 
mendations for  adoption,  10  were  adopted  and  8  were  rejected. 
Of  their  recommendations  for  rejection,  2  were  adopted  and  21 
were  rejected.  The  coefficient  of  association  is  +0.57  with 
a  probable  error  of  0.10.  This  seems  to  indicate  an  association 
between  the  recommendations  of  the  Taxpayers'  League  and 
the  decisions  of  the  voters  at  the  polls.    However,  it  should  be 
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remembered  that  the  number  of  cases  is  so  small  as  to  make  the 
interpretation  coeflBcients  not  certain. 

To  avoid  the  diflBculty  of  such  small  numbers  of  cases,  the 
data  has  been  broadened  to  include  city  (Portland)  measures, 
in  addition  to  the  state  measures.  Portland  is  the  largest  city 
of  Oregon  and  possesses  nearly  one  third  of  the  population  of 
Oregon.  Portland  has  had  a  local  initiative  and  referendum 
law  since  1906.  The  seat  of  both  the  Oregonian  and  the  Tax- 
payers' League  is  in  Portland.  If  both  city  and  state  measures 
are  included,  the  Oregonian  has  made  101  recommendations, 
65  per  cent,  of  which  have  coincided  with  the  decisions  of  the 
voters.  The  coefficient  of  association*  is  +0.23  with  a  prob- 
able error  of  0.10.  Including  both  city  and  state  measures,  the 
Taxpayers'  League  has  made  134  recommendations,  70  per 
cent,  of  which  have  coincided  with  the  decisions  of  the  voters. 
The  coefficient  of  associationf  is  +0.48.  The  interpretation 
of  these  data,  then,  leads  to  the  conclusion  that  these  two 
institutions  exert  a  real  influence  on  the  decisions  at  the 
polls;  the  influence  of  the  Taxpayers'  League  being  somewhat 
stronger. 

Conclusions.  With  regard  to  the  results  of  this  investiga- 
tion, the  associations  measured  stand  as  facts,  subject,  of 
course,  to  the  probabilities  due  to  the  small  number  of  cases. 
These  are  sufficiently  indicated  by  the  sizes  of  the  coefficients 
and  their  errors.  If  the  interpretation  of  the  meaning  of  the 
coefficients  extends  further  than  the  established  associations, 
it  becomes  dependent  on  the  meaning  of  the  data,  and  varies 
according  to  personal  interpretations.  The  range  and  possi- 
bility of  this  variation  is  not  great,  owing  to  the  quantitative 
measurements.  Remembering  this,  the  results  of  this  inves- 
tigation may  be  summed  up  as  follows: 

It  makes  no  difference  to  the  voters  at  the  polls  whether  a 
measure  is  a  constitutional  amendment  or  a  bill. 

The  interest  of  the  people  in  law-making  has  not  diminished 
nor  increased  nor  fluctuated.     It  has  been  constant  and  steady. 

*  Of  tlie  city  andstate  measures  reoommended  for  adoption  by  the  Oregoniaii,  17  were  adopted  and  16 
were  rejeeted.    Of  those  reoommended  for  rejection.  20  were  adopted  and  48  were  rejected. 

t  Of  the  dty  and  state  measures  recommended  for  adoption  by  the  Taxpayers'  League,  45  were  tAopitd. 
and  31  were  rejected.    Of  those  recommended  for  rejection  Q  were  adopted  and  49  were  rejected. 
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The  interest  of  the  voters,  as  shown  by  the  sizes  of  the  votes, 
is  normal  and  shows  no  large  and  unusual  force  at  work. 

The  variation  of  the  sizes  of  the  votes  shows  that  the  voters 
use  discrimination  in  voting. 

More  measures  are  closely  contested  than  not  and  the  large 
amount  of  variation  in  the  degree  to  which  the  measures  are 
contested  shows  very  decidedly  that  the  voters  use  discrimina- 
tion. 

It  makes  no  difference  to  the  voters  at  the  polls  whether  the 
measure  is  an  initiative  measure  or  a  referendum  measure. 

Voters  reject  money-bills  more  readily  than  bills  not  calling 
for  the  expenditure  of  money.  This  tendency  is  very  slight, 
however. 

Voters  are  as  interested  in  rejecting  and  adopting  a  measure 
vigorously  as  they  are  in  passing  a  closely  contested  measure. 

The  people  are  less  interested  in  measures,  local  in  nature, 
and  the  chance  of  such  a  measure  passing  is  not  quite  so  good 
as  a  measure,  general  in  nature.  This  may  be  interpreted  as 
meaning  that  the  people  have  a  slight  preference  for  the  action 
of  the  state  legislature  on  measures,  local  in  nature. 

The  publication  and  distribution  of  arguments  with  the 
measure  submitted  does  not  increase  the  vote. 

The  publication  of  negative  argiunents  alone  and  of  affirma- 
tive arguments  alone  are  assoC;iated  with  defeat  at  the  polls. 

The  tendency  is  to  submit  short  measures  to  the  voters. 

It  makes  no  diflference  to  the  voters  at  the  polls  whether  a 
measure  is  a  long  one  or  a  short  one. 

The  publication  of  recommendations  by  two  agencies  of 
public  opinion  influences  the  voters,  but  not  to  any  very  great 
extent. 

The  above-mentioned  inflences  on  the  voter,  often  consid- 
ered strong,  exist  if  at  all  only  in  a  small  degree.  The  big 
determining  force  on  the  voters  is  the  quality  of  the  measures. 
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Appendix. 
Initiative  and  Referendum  Measures  Voted  on  in  Oregon. 

KEY. 

(A)  Constitutional  amendment. 

(a)  BiU. 

(B)  Initiative  measure. 

(b)  Referendum  measure. 

(C)  Measure  providing  for  expenditure  of  money.* 

(c)  Measure  not  pfiroviding  for  expenditure  of  money. 

(D)  Measiu^  general  in  nature.* 

(d)  Measure  local  in  nature. 

(E)  Long  measure.* 

(e)  Short  measure. 

(FO  Measure  published  with  an  affirmative  argument.* 

(F*)  Measure  published  with  a  negative  argument. 

(F")  Measure  p\iblished  with  an  affirmative  and  a  negative  argument. 

(f)  Measure  published  without  an  argument. 

(G)      Measure  the  adoption  of  which  was  recommended  by  the  Oregon^ 
ian.* 

(g)  Measure  the  rejection  of  which  was  recommended  by  the  Oregon- 

tan. 
(H)      Measure  the  adoption  of  which  was  recommended  by  the  Taxpay- 
ers' League.* 
(h)       Measure  the  rejection  of  which  was  recommended  by  the  Taxpay- 
ers' League. 

Genercd  Election,  June  6,  1904.  Yea.  No. 

(aBCDEf )  Direct  Primary  Nominating  Elections 

Lawt 56,205     16,354 

(aBcDEf)  Local  Option  Liquor  Law 43,316     40,198 

General  Election,  June  4,  1906. 
(abCDeO               General  appropriation  bill.  State  In- 
stitutions       43,918     26,758 

( ABcDeF")  Equal  Suffrage  Amendment 36,902     47,075 

(aBcDEf)  Amendment  to  Local  Option  Liquor 

Law 35,297     45,144 

(aBCdef)               Purchase  of  Barlow  toll  road  by  State     31,525     44,527 
(ABcDef )               Requiring  referendum  on  any  act  call- 
ing a  constitutional  convention 47,661     18,751 

*  Th«  definitioM  of  the  different  kinds  of  measures  indicated  by  the  key  will  be  found  in  the  text  of  the 
article  to  which  this  is  an  i4)pendix. 

t  The  order  of  the  listing  of  the  measures  is  the  same  as  appeared  on  the  balloi. 

The  titles  of  the  measures  presented  here  are  abbreviated.  This  was  done  by  the  Seeretary  of  State  of 
Oregoo. 
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(ABcDef)  Giving  cities  sole  powers  to  amend 

their  charters 52,567     19,852 

(ABcDef)  Authorizing  State  Printer's  compen- 
sation to  be  regulated  by  law  at  any 
time 63,749       9,571 

(ABcDef)  Initiative  and  referendmn  to  apply  to 

all  local,  special  and  mimicipal  laws     47,678     16,735 

(aBcDef)  Prohibiting  free  passes  on  railroads .. .      57,281     16,779 

(aBcDEf)  Gross  earnings  tax  on  sleeping,  refrig- 
erator and  oil  car  companies 69,635       6,441 

aBcDEf)  Gross  earnings  tax  on  express,  tele-  ^ 

phone  and  telegraph  companies 70,872       6,360 

General  Election,  June  /,  1908, 

(AbCDefg)  To  increase  compensation  of  legisla- 

tors from  $120  to  $400  per  session. . .      19,691     68,892 

(AbcDefg)  Permitting  location  of  State  Institu- 
tions at  places  other  than  at  the 
State  Capital 41,971     40,868 

(AbCDEfH)  Reorganizing  S3rstem  of  Courts  and 
increasing  the  nmnber  of  Supreme 
Judges  from  three  to  five 30,243     50,591 

(AbcDefgH)  Changing  date  of  General  Elections 

from  Jime  to  November 65,728     18,591 

(abcDef )  Giving  sheriffs  control  of  county  pris- 
oners       60,443     30,033 

(abcDEPgh)  Requiring  railroads  to  give  public  of- 
ficials free  passes 28,856     59,406 

(abCDePh)  Appropriating  $100,000  for  building 

armories 33,507     54,848 

(abCDeFHjrH)  Increasing  annual  appropriation  for 
University  of  Oregon  from  $47,500 
to  $125,000 44,115     40,535 

(ABcDeF")  Equal  Suffrage 36,858     58,670 

(aBcdEP^g)  Fishery  law  proposed  by  fish  wheel 

operators 46,582     40,720 

(ABcDeF"gh)  Giving  cities  control  of  liquor  selling, 
pool-rooms,  theatres,  etc.,  subject 
to  Local  Option  Law 39,442     52,346 

(ABcDeFgh)  Modified  form  of  single  tax  amend- 
ment       32,066     60,871 

(ABCDEfg)  RecaU  power  on  pubUc  officials 58,381     31,002 

(aBcDefg)  Instructing  legislators  to  vote  for  the 
people's  choice  for  United  States 
Senator 69,668     21,162 

(ABcDefg)  Authorizing  proportional  representa- 
tion law 48,868     34,128 
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(aBcDEPg)  Corrupt  praoticee  Act  governing  elec- 
tions       54,042     31,301 

(aBcdeF"g)  Fishery  law  proposed  by  gill-net  op- 
erators       56,130     30,280 

(ABcDePgH)        Requiring  indictment  to  be  by  grand 

jury 52,214     24,487 

(aBcdEF>)  Creating  Hood  River  County 43,948     26,778 

General  Election^  November  5,  1910, 

(ABcDeF>*g)  Permitting  female  taxpayers  to  vote . .      35,270      59,065 

(abCdEFG)  Establishing  branch  insane  asylum  in 

eastern  Oregon 50,134     41,504 

(abCDEF*G)         Calling   convention   to   revise   State 

Constitution 23,143     59,974 

(AbcDeF*G)  Providing  separate  district  for  elec- 
tion of  each  State  Senator  and  rep- 
resentative       24,000     54,252 

(AbcDePg)  Repealing  requirement  that  all  taxes 

shall  be  equal  and  uniform 37,619     40,172 

(AbCDEF*g)  Permitting  organized  districts  to  vote 
bonds  for  construction  of  railroads 
by  such  districts 32,844     46,070 

(AbcDefg)  Authorizing  collection  of  State  and 
County  taxes  on  separate  classes  of 
property 31,629     41,692 

(abCdefG)              Requiring  Baker  county  to  pay  $1,000 
a  year  to  Circuit  Judge  in  addition 
,Jto  his  State  salary 13,161     71,503 

(aBcdEFg)  Creating  Nesmith  County  from  parts 

of  Lane  and  Douglas 22,866     60,951 

(aBCdeF»)  To  establish  a  State  Normal  School  at 

Monmouth 50,191     40,044 

(aBcdEFg)  Creating  Otis  County  from  parts  of 

Harney,  Malheur  and  Grant 17,426     62,016 

(aBcdEFg)  Annexing  part  of  Clackamas  Coimty 

to  Multnomah 16,250     69,002 

(aBcdEFg)  Creating  Williams  County  from  parts 

of  Lane  and  Douglas 14,508     64,090 

(ABcDefg)  Permitting  people  of  each  county  to 
regulate  taxation  for  coimty  pur- 
poses and  abolishing  poll  taxes 44,171     42,127 

(ABcDeF")  Giving  cities  and  towns  exclusive 
power  to  regulate  liquor  traffic 
within  their  limits 53,321     50,779 

(aBcDEFg)  For  protection  of  laborers  in  hazard- 
ous emplo3anent,  fixing  employers' 
liability,  etc 56,258     33,943 
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(aBcdEF"g)  Creating  Orchard  County  from  part 

of  Umatilla 15,664     62,712 

(aBcdEF^g)  Creating  Clark  County  from  part  of 

Grant 15,618     61,704 

(aBCdeF)  To  establish  State  Normal  School  at 

Weston 40,898     46,234 

(aBcdePg)  To  annex  part  of  Washington  County 

to  Multnomah 14,047     68,221 

(aBCdEF^)  To  establish  State  Normal  School  at 

Ashland 38,473     48,655 

(ABcDeF"g)  Prohibiting  liquor  traffic 43,540     61,221 

(aBcDEF"g)  Prohibiting  sale  of  liquors,  and  regu- 
lating shipments  of  same,  and  pro- 
viding for  search  for  liquors 42,651     63,564 

(aBcDEP)  Creating  board  to  draft  employers' 
liability  law  for  submission  to  leg- 
islature       32,224     51,719 

(aBcdeF^g)  Prohibitmg  taking  of  fish  in  Rogue 

River  except  with  hook  and  line ...       49,7 12     33,397 

(aBcdEF^g)  Creating  Des  Chutes  County  out  of 

part  of  Crook 17,592     60,486 

(aBcDEF^g)  Bill  for  general  law  imder  which  new 
counties  may  be  created  or  bound- 
aries changed 37,129     42,327 

(ABCDePG)         Permitting  counties  to  vote  bonds  for 

permanent  road  improvement 51,275     32,906 

(aBCDEF"g)  Permitting  voters  in  direct  primaries 
to  express  choice  for  President  and 
Vice-President,  to  select  delegates 
to  national  conventions,  and  nomi- 
nate candidates  for  presidental 
electors 43,353     41,624 

(aBCDEF"g)  Creating  board  of  people's  inspectors 
of  government,  providing  for  re- 
ports of  board  in  official  State  Ga- 
zette to  be  mailed  to  all  registered 
voters  bimonthly 29,955     52,538 

(ABcDEF^g)  Extending  Initiative  and  Referendum, 
making  terms  of  members  of  legis- 
lature 6  years,  increasing  salaries, 
requiring  proportional  represen- 
tation in  legislature,  election  of 
speaker  of  house  and  president  of 
senate  outside  of  members,  etc 37,031     44,366 

(ABcDEfg)  Permitting   three  fourths  verdict  in 

civil  cases 44,538     39,399 

General  Election^  November  5,  1912. 

(ABcDeF«G)         Woman  Suffrage  Amendment 61,265     57,104 
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(AbCDeFKJH)      Creating  oflBce  of  Lieutenant  Gover- 
nor   50,562  61,644 

<AbcDeF^H)      Divorce  of  local  and  state  taxation. . .  51,852  56,671 
(AbcDeF*GH)      Permitting    different    tax    rates    on 

classes  of  property 52,045  54,483 

(AbcDeF*GH)      Repeal  of  County  tax  option 63,881  47,150 

(AbcDePh)  Majority     Rule     on     constitutional 

amendments 32,934  70,325 

(AbcDefGH)          Double  liability  on  bank  stockholders  82,981  21,738 

<abcDEF*GH)       State-wide  public  utilities  regulation  65,985  40,956 

(aBcdEF"g)           Creating  Cascade  County 26,463  71,239 

{aBCDEF»GH)     Millage  tax  for  University  and  Agri- 
cultural College— Simple  tax  law. .  48,701  57,279 

(ABcDEF«h)         Majority  Rule  on  initiated  laws 35,721  68,861 

(aBCDEPh)         County  bonding  and  road  construc- 
tion act,— <jrange  Bill 49,699  56,713 

(aBCDEPh)         Creating  State  Highway  Department 

— Grange  BiU 23,872  83,846 

(aBcDePgh)          Changing  date  State  Printer  Bill  Be- 
came effective 34,793  69,542 

(aBCDEPgh)        Creating  office  of  Hotel  Inspector ....  16,910  91,995 

(aBcDEfg)             Eight  hour  day  on  public  works 64,508  48,078 

<aBcDEF«gh)       Blue  Sky  Law 48,765  57,293 

(aBcDefgH)  Prohibiting  private   employment  of 

convicts 73,800  37,492 

(aBcDEf  gH)  Relating  to  emplo3rment  of  county  and 

city  prisoners 71,367  37,731 

(aBCDEfH)          State  road  bonding  act 30,897  75,590 

(ABcDefH)            Lfaniting  state  road  indebtedness ....  59,452  43,447 

(aBCDEfH)           County  bonding  act 43,611  60,210 

(ABcDefH)            Limitmg  county  road  indebtedness . . .  57,258  43,858 
(aBcDEfGh)          Providing  method  for  consolidating 

cities  and  creating  new  counties 40, 199  •  56,992 

(ABcDeFKlH)       Income  tax  amendment 52,702  52,948 

(aBcDEPKJh)      Tax  exemption  on  household  effects . .  60,357  51,826 

{aBcDeF"gh)        Tax  exemption  on  moneys  and  credits  42,491  66,540 

(aBcDEF^Jgh)       Revising  inheritance  tax  laws 38,609  63,839 

(aBcDEfgh)           Freight  rates  act 58,306  45,534 

(ABCDEPh)        County  road  bonding  act 38,568  63,481 

(ABcDEP*gh)       Abolishing    Senate;    proxy    voting; 

U'Ren  Constitution 31,020  71,183 

<ABcDEF^gh)       State-wide  Single  Tax  with  graduated 

tax  jug  handle 31,534  82,015 

(aBcDefg)              Abolishing  capital  punishment 41,951  64,578 

(aBcDEPh)           Prohibiting  boycotting 49,826  60,560 

(aBcDePGh)         Giving  mayor  authority  to  control 

street  speaking 48,987  62,532 

(abCDefGh)          Appropriation  for  University 29,437  78,985 

(abCDefGh)          Appropriation  for  University 27,310  79,376 
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EDUCATION  A^B  FECUNDITY. 

By  Nelue  Seeds  Neabing. 


I.    The  Increase  in  the  Higher  Education  of  Women. 

In  the  eflfort  to  analyze  a  popular  prejudice  or  fallacy,  an 
adequate  investigation  of  facts  is  usually  sufficient  to  reveal 
the  origin  of  such  prejudice  in  previously  existing  conditions 
which  have  altered  so  gradually  with  time,  that  society  as  a 
whole  has  hardly  yet  become  aware  of  the  change.  In  such 
a  category  we  might  include  many  of  the  fallacies  concerning 
the  position  and  faculties  of  women. 

A  hundred  years  ago,  the  higher  education  of  women  was 
an  unheard  of  phenomenon.  Women  were  intended  to  bear 
children.  What  need  had  they  of  an  education!  Marriages 
were  then  contracted  at  an  early  age,  usually  in  the  teens  or 
early  twenties,  and  as  an  advanced  education  precluded  the 
possibility  of  an  early  marriage,  it  seemed  to  preclude 
possibility  of  marriage  at  all. 

The  average  woman,  therefore,  who  went  to  college  in  the 
early  days  of  college  training  for  women,  was  not  the  type  who 
would  have  been  apt  to  marry  in  any  case.  The  first  classes  of 
college  women  consisted  largely  of  the  woman  who  had  some 
special  talent  which  she  wished  to  develop  and  practice,  the 
wom^n  of  strong  intellectual  proclivities,  who  preferred  not 
to  engage  in  the  domestic  occupations  usually  relegated  to 
women,  and  the  woman  who,  because  of  personal  unattract- 
iveness,  knew  or  feared  her  lack  of  popularity  among  men. 

The  later  experiences  of  women's  colleges  are  quite  the 
opposite  of  those  early  encountered.  Today  it  is  the  normal, 
not  the  unusual  girl  who  goes  to  college  or  technical  school. 
College  education  is  considered  generally  desirable  as  a  means 
of  finishing  the  education  of  the  average  woman.  It  gives 
culture.  It  has  become  a  common  comfort,  if  not  a  neces- 
sity, for  young  women  of  means. 

The  developments  of  the  last  twenty  years  have  placed 
before  the  parents  of  all  classes  a  powerful  incentive  to  give 
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their  daughters  the  best  in  education  that  can  be  secured.  Are 
parents  today  recognizing  these  facts  and  educating  their 
daughters  as  well  as  their  sons?  What  are  the  facts?  After 
they  have  been  ascertained,  the  second  question  may  be  asked 
— Does  this  increase  of  education  have  any  appreciable  effect 
upon  fecundity? 

The  facts  point  conclusively  to  a  rapid  advance  in  the  higher 
education  of  women.  In  the  first  place  a  larger  number  of 
girls  than  of  boys  are  being  given  a  high  school  education  in 
the  cities  of  the  United  States.  Among  318  cities  of  the 
United  States,  132  having  25,000  population  and  over,  186 
having  less  than  25,000  popiJation,  twenty  report  more  boys 
than  girls  in  the  fourth  year  of  the  high  school.  These  twenty, 
moreover,  are  small  and  comparatively  unimportant.  In  all 
the  other  298  cities  the  number  of  girls  is  uniformly  greater 
than  that  of  boys.* 

Although  the  number  of  girls  in  the  high  schools  almost 
universally  exceeds  the  number  of  boys,  the  situation  in  the 
elementary  grades  is  the  reverse.  A  school  census  of  thirty- 
two  states  (1911)  shows  that  in  only  one  state — New  Hamp- 
shire— were  there  more  girls  than  boys  in  all  grades  of  the 
schoolsf.  In  only  eight  out  of  these  thirty-one  states,  how- 
ever, did  the  difference  between  the  number  of  boys  and  num- 
ber of  girls  exceed  10,000.  The  school  system  in  its  entirety 
contains  a  higher  proportion  of  boys  than  of  girls.  It  is  only 
in  the  high  school  grades  that  the  number  of  girls  exceeds  the 
number  of  boys.  Clearly  then,  girls  are  availing  themselves 
more  fully  of  the  public  higher  educational  opportunities  than 
are  boys. 

The  real  extent  of  the  entrance  by  women  into  the  fields  of 
higher  education  is  shown  by  a  study  of  the  statistics  of  college 
students.  The  movement  toward  the  college  education  of 
women  is  so  recent,  and  the  opportimities  for  such  education 
80  much  smaller  than  for  that  of  men,  that  some  years  must 
still  elapse  before  the  absolute  number  of  girls  in  college  ap- 

*  Ace  and  grade  oeniofl  of  Sehoota  and  CoUegee,  G.  D.  Straktr*  United  States  Bureaa  of  Education 
BoOeltn  1911,  No.  6.  pp.  14-28. 

t  Report  of  United  States  CommisBioDer  of  Edacation.  1911-1912.  Goremment  Printing  Office,  1913 
Vol  2.  p.  93. 
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proaches  the  absolute  number  of  boys  there.  The  vital  ques- 
tion therefore  is  the  rate  of  increase  in  the  number  of  women 
attending  college  each  year  and  the  rate  of  increase  in  the 
number  of  men.  The  figures  are  available  between  1889-1912 
for  the  number  of  men  and  women  in  colleges  of  the  United 
States.*  A  comparison  of  these  figures,  first  by  ten  year 
periods,  then  for  the  total  period,  shows  that  the  ratio  of  in- 
crease is  far  greater  for  the  women  than  for  men. 

TABLE  I. 

PER  CENT.  OF  INCREASE  IN  THE  NUMBER  OF  MEN  AND  WOMEN  IN  THE  COLLEGES 
OF  THE  UNITED  STATES,  1889-1912. 


Period. 

Men. 

Women. 

1890-1891  to  1900-1901 

64 
58 
179 

77 

1900-1901  to  1910-1911 

66 

1889-1890  to  1911-1912 

248 

A  further  examination  of  the  figures  shows  that  the  pro- 
portion of  men  to  the  total  number  of  college  students  is 
steadily  decreasing,  and  inversely  the  proportion  of  women 
steadily  increasing. 

TABLE  n. 


PROPORTION  OF  MEN  IN  COLLEGE  TO  TOTAL  COLLEGE  STUDENTS. 
1889-1912. 

Period. 

Percent. 

1890-1891      

68 

1900-1901 

66 

1910-1911 

64 

1911-1912 

63 

Here  then  is  an  answer  to  the  first  question  regarding  the 
higher  education  of  women.  The  number  of  women  in  the 
United  States  receiving  higher  education  is  absolutely  and 
relatively  increasing  in  the  colleges,  while  in  the  high  schools 

*  Total  number  of  men  and  women  in  the  coUegee  of  the  United  States,  1889-1912.    Report  of  the 
Commiaioner  of  Education.  1911-1912.  Goremment  Printing  Office.  1913,  Vol  2.  p.  249. 

1889-1890 44.926  20.874 

1890-1891 46.220  22.036 

1900-1901 75.472  38.900 

1910-1911 119,026  64.546 

1911-1912 125.750  72.703 
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the  number  of  girl  students  actually  exceeds  the  number  of 
boy  students.  What  effect,  if  any,  has  this  general  entrance 
of  women  into  the  fields  of  higher  education  upon  the  marriage 
and  birth  rates  of  the  women?  An  answer,  scientifically  estab- 
lished, will  put  to  rest  popular  prejudice  and  speculative 
theory. 

II.    Marriage  Rates  of  Educated  Women. 

Marriage  is  the  first  element  in  fecundity  which  must  be 
considered  and  investigated.  Illegitimate  births  are  few 
among  the  educated  classes,  and  the  statistics  of  such  births 
even  in  the  population  at  large,  never  exact,  probably  do  not 
even  approximate  the  truth.  Hence  this  discussion  will  ignore 
the  whole  question  of  illegitimacy,  and  consider  marriage  as 
the  necessary  precursor  to  motherhood. 

The  method  adopted  in  obtaining  the  statistics  of  marriage 
among  college  women  was  as  follows:  From  a  list  of  all  the 
colleges  in  the  United  States,  classified  according  to  states, 
in  the  report  of  the  United  States  Commissioner  of  Education 
for  1911-1912,  showing  in  all  459  colleges  having  women  stu- 
dents, seventy-two  colleges  were  selected  from  twenty-eight 
states,  an  effort  being  made  to  select  those  having  the  largest 
number  of  women  students.  The  women  in  these  colleges  are 
representative,  both  territorially  and  numerically,  of  the  col- 
lie women  of  the  United  States.  The  colleges  were  selected 
from  various  localities.  The  total  number  of  women  students 
in  these  seventy-two  colleges  was  40,653  or  36  per  cent,  of  the 
total  number  of  women  college  students  in  the  United  States. 

A  form  letter  was  written  to  the  registrar  of  each  of  these 
colleges  asking  for  any  vital  statistics  which  had  been  collected, 
or  which  might  be  available  in  any  form.  Twenty-nine  col- 
lies replied  that  no  such  statistics  were  available,  18  sent 
no  reply,  and  25  collies  sent  such  information  as  they  had, 
which  information  in  7  cases  proved  of  no  value.  The  material 
at  hand  was  then  carefully  gone  over  and  compiled  into  mar- 
riage rate  and  birth  rate  tables  for  each  college. 

The  marriage  tables  for  each  college  were  then  combined 
into  two  tables  giving  by  decades  first  the  nimiber  and  second 
the  per  cent,  of  married  and  unmarried  graduates  from  18 
colleges  having  a  total  of  14,551  women  graduates. 
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TABLE  in. 

*  NUMBERS  OF  WOMEN  GRADUATES  AND  NUMBER  OF  SUCH  GRADUATES  MARRIED 
FOR  CERTAIN  COLLEGES,  BY  COLLEGE  AND  BY  DECADES,  1870-1913. 


1870-79. 

1880-80. 

1890-90. 

1900-09. 

1910-12. 

Total  to 
1912. 

College. 

♦Num 
ber 

Grad- 
uate. 

Num- 
ber 
Mar- 
lied. 

Num- 
ber 
Grad- 
uate. 

Num- 
ber 
Mar. 

ried. 

Num- 
ber 

Grad- 
uate. 

132 
148 
219 
228 
791 
84 
253 

294 

10 

377 

Nui». 
ber 
Mar- 
ried. 

Num- 
ber 

Grad- 
uate. 

Num. 
ber 
Mar. 

ried. 

Num. 

ber 
Grad- 

uate. 

Num. 
ber 
Mar. 

ried. 

Grad- 
uate. 

Num. 
ber 
Mar. 

ried. 

pf^lhtmi 

Wilson 

Tndit^»M» 

VMsar 

Oregon 

RiZeUffe.... 
Wellnley. . . . 
South  Ddcota 
BfimMawr  . 
Mississippi... 

Holyoke 

Waahington 

State 

Rochseter.... 
Ohio 

cultural 

Smith 

28 
81* 
36 
85 
883 

t 

13 
21 
20 
30 
203 

43 
72 
42* 
56 

376 
34 
30 

318 

12* 

38 

42 
23 
40 

208 
10 
12 

257 

7 

80 

86 
123 
126 
120 
523 

87 
123 

8 
158 

200 
260 
309 
482 
1374 
151 
746 

783 
688 
48 

82 
135" 

103 
103 

95 
164 
500 

63 
228 

83 
244 

8 

34 
SO 

15 
109 
140 

228 
23 

88 

10 
4  • 
2 

16 
5 

13 

478 
620 
746 
887 

8.424 
269 

1,257 

1.719 
153 

1.193 
70 

174 
135 
52 

398 

237« 

2.161* 

239 

266 

366 
1,287 
186 
376 
780 

84 
392 

18 

56 

40 
32 

206 

134 

1,016 

TABLE  IV. 

PER  CENT.  OF  WOMEN  COLLEGE  GRADUATES  WHO  MARRIED.  FOR  CERTAIN  COL- 
LEGES.  BY  COLLEGES  AND  BY  DECADES.  1870-1918. 


CoDege. 


y^^rlham 

Swarthmore 

Wilson 

Tndi#"# 

Oregon 

Radeliflfe 

Wellesley 

South  Dakota 

Bryn  Mawr 

Mississippi 

Holyoke 

Washington  State. . 

Rochester 

Ohio 

Oregon  Agricultural, 

Rockford 

Smith 


1870-79. 


56.9 
67.7 
55.5 
85.7 
53.0 


1880-89. 


76.7 
58.3 
54.7 
71.4 
55.3 
55.8 
40.0 
49.6 


58.3 


Per  Cent,  of  Graduatoi  Married. 


1890-99.      1900-09.      1909-12. 


60.6 
58.7 
56.1 
55.2 
47.5 
64.2 
47.4 
43.5 
78.7 
41.8 
30.0 
41.91 


51.6 
39.6 
30.7 
34.9 
26.6 
41.7 
30.5 

21.7 

35.4 

16.6 

23.6> 

41.4 

22.2 


13.8 
3.6 
1.4 


7.0 


15.6 


Total 

Graduates 

to  1912. 


50.6 
42.2 
35.6 
41.2 
87.5 
50.5 
29.9 
45.3 
54.9 
32.8 
25.7 

32.1 
22.2 
61.5 
51.7 
56.1 
47.0 


*  Since  1873.    >  Since  1883.    >  Since  1901-10.    « Since  1873.    •Since  1885.   'To  190L 
t  Secured  from  an  article  by  Amy  Heives,  Quarterbr  Publication  of  American  Statistical  Anociatioiw 
Vol.  XII,  p.  771, 
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In  only  five  cases  were  figures  available  for  the  decade  1870- 
79.  In  only  nine  cases  were  they  available  from  1880-89. 
In  view  of  the  fact,  further,  that  the  marriage  rate  of  those 
graduating  since  1900  would  still  necessarily  be  low  because 
such  graduates  would  be  under  36  years  of  age,  the  most  rep- 
resentative decade  \mder  consideration  would  be  that  from 
1890-99.  Here  the  absolute  number  of  women  graduates  is 
greater  than  in  any  preceding  decade,  although  less  than  in 
any  succeeding  decade.  The  per  cent,  of  marriage  here  aver- 
ages, on  the  whole,  considerably  lower  than  that  of  the  previ- 
ous decades  in  the  colleges  from  which  such  information  is 
available.  It  is  probable,  therefore,  that  the  per  cent,  in  this 
decade  would  give  a  conservative  estimate  of  the  rate  for  col- 
lie women.  It  varies  from  78.7  in  South  Dakota  State 
Collie  to  30  per  cent,  in  the  University  of  Mississippi — neither 
of  these  colleges  being  representative,  graduating  between 
them  in  the  decade  only  57  students.  If  we  compare  the  per 
cent,  for  this  decade  with  that  of  the  following,  we  find  an 
average  fall  of  20  while  the  average  fall  from  the  per  cent,  of 
1900-09  to  that  which  was  estimated  in  a  few  cases  for  1909- 
1912  was  25  per  cent. 

The  totals  are  comparatively  meaningless.  This  statement 
applies  to  both  the  absolute  number  and  to  the  proportion  of 
graduates  married.  Both  the  total  number  of  graduates  mar- 
ried in  each  college  (and  in  some  colleges  this  was  the  only 
information  available),  and  the  proportion  married  must  be 
considered  in  view  of  the  fact  that  the  results  are  obtained  from 
a  body  of  students  of  whom  a  large  number  have  yet  had  little 
opportunity  for  marriage,  and  whose  marriage  rate  when  esti- 
mated separately  was  from  20  to  25  per  cent,  lower  than  that 
in  the  previous  decade.  It  must  be  remembered,  moreover, 
that  as  each  graduating  class  is  in  almost  every  case  lai^er 
than  the  preceding  one,  the  denominator  of  the  fraction  is 
every  year  being  increased  at  a  greater  rate  than  the  numera- 
tor. On  the  other  hand,  this  marriage  per  cent,  of  the  entire 
number  of  graduates  of  a  college  includes  in  the  older  colleges 
those  who  have  graduated  in  the  decades  previous  to  1890, 
and  whose  marriage  rate  averages,  where  figures  are  obtain- 
able, over  15  per  cent,  higher  in  1880-89  than  in  1890-99  and 
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5  per  cent,  higher  in  1870-79  than  in  1880-89.  Balancing  ofif 
the  20  and  25  per  cent,  fall  in  the  rate  from  1890  to  1913,  and 
15  and  5  per  cent,  increase  previous  to  1890  and  taking  into 
account  that  the  fall  was  for  a  far  greater  absolute  number 
than  the  increase,  because  of  the  yearly  increase  in  size  of 
classes,  we  may  assume  that  in  cases  where  the  marriage  rate 
by  classes  was  pot  obtainable,  the  rate  for  those  graduating 
in  the  decade  1890-99  is  at  least  10  per  cent,  higher  than  the 
rate  for  the  entire  body  of  graduates. 

The  earliest  years,  as  already  indicated,  are  scarcely  repre- 
sentative. Yet  there  seems  to  be  little  real  difference  between 
the  percentages  there  and  in  later  decades.  Of  the  9  coU^es 
which  supply  us  figures  for  the  decade  1880-1889,  2  show  per- 
centages of  married  graduates  in  excess  of  70  per  cent.  In 
neither  of  these  colleges  was  the  total  number  of  graduates 
large  (Earlham  43,  Indiana  56).  The  other  7  colleges  report 
marriage  rates  varying  less  than  10  points.  The  2  large  col- 
leges, Vassar  and  Wellesley  (376  and  518  graduates  respec- 
tively), report  a  marriage  rate  for  the  decade  of  55.3  in  the 
case  of  Vassar  and  49.6  in  the  case  of  Wellesley.  The  decade 
1890  to  1899  is  undoubtedly  the  most  fairly  representative  of 
any  of  the  decades  under  consideration.  On  the  one  hand,  it 
falls  within  the  epoch  which  accepted  College  Education  for 
women,  and  looked  upon  it  as  thoroughly  respectable.  On 
the  other  hand,  the  graduates  in  the  latest  graduating  class 
(class  of  1899)  are  now  at  least  35  years  of  age.  The  marriage 
record  of  the  decade  is  therefore  fairly  complete.  The  8  col- 
leges graduating  more  than  100  students  during  the  decade 
(Earlham,  Swarthmore,  Wilson,  Indiana,  Vassar,  Radcliflfe, 
Wellesley,  andBryn  Mawr)  show  fairly  uniform  marriage  rates, 
the  lowest  is  Bryn  Mawr,  41.8  per  cent.  (294  graduates),  and 
the  highest  is  Swarthmore,  58.7  per  cent.  (148  graduates).  It 
is  probable  that  the  marriage  rate  for  this  decade  is  fairly  rep- 
resentative of  the  tendency  in  the  modem  women's  college 
world.  Granted  that  this  statement  is  accurate,  it  may  be 
said  that  the  proportion  of  women  college  graduates  who  many- 
is  approximately  one  half  (usually  slightly  over  50  per  cent.). 

The  records  of  the  succeeding  decade  show  a  heavy  falling 
ofif  in  per  cent,  of  women  married.    The  women  in  the  class 
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of  1909  are  approximately  26  years  old.  The  marriage  records 
are  therefore  incomplete  and  wholly  imreliable.  The  propor- 
tion married  for  this  decade  is  from  one  quarter  to  one  third 
of  the  total  graduates,  and  is  therefore  almost  one  half  of  the 
pupils  reported  for  the  previous  decade. 

This  study  was  originally  intended  to  study  in  three  classes: 
(1)  The  college  woman,  (2)  The  normal  school  graduate,  and 
(3)  The  commercial  high  school  graduate,  and  to  compare  the 
marriage  and  birth  rates  prevailing  among  the  three.  With 
this  end  in  view  a  form  letter  similar  to  that  sent  to  the  col- 
lies was  sent  to  leading  high  and  normal  schools  throughout 
the  coimtry.  Only  six  replies  were  received  and  in  only  2  of 
these  cases  was  any  information  vouchsafed.  Obviously  these 
figures  were  of  no  practical  use. 

The  only  other  group  educationally  on  a  par  with  women 
college  graduates,  for  whom  statistics  are  obtainable,  is  the 
groups  of  men  college  graduates.  The  Yale  Review  gives  us 
the  following  marriage  rate  for  Yale  graduates: 

TABLE  V. 
PER  CENT.  OF  YALE  GRADUATES  WHO  WERE  MARRIED.  1701-1880. 


1701-1791 

CkaMB. 

Per  Cent.  Mmied. 
88  3 

1797-1833 

78.8 

1834-1849 

81  2 

1849-1886 

81.3 

1867-1888 

66  3 

The  figures  for  the  classes  1867-1886  are  the  only  ones  in 
any  way  comparable  with  the  figures  for  woman  college  grad- 
uates. Since  the  question  of  social  standing  did  not  enter 
into  the  marriage  rate  of  college  men  during  the  earlier  decades, 
their  marriage  rate  for  the  earliest  decades  would  be  expected 
to  be  somewhat  higher  than  that  of  college  women. 

The  only  remaining  comparison  to  be  made  is  that  between 
the  marriage  rate  of  college  women  and  the  marriage  rate  of 
the  population  at  large. 
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TABLE  VL 

PER  CENT.  MARRIED  *  TOTAL  NUMBERS  AND  PERCENTAGES  OF  WOMEN.  16  YEARS 
OF  AGE  AND  OVER.  TOGETHER  WITH  THOSE  WHO  ARE  MARRIED  AND  WHO  ARE 
SINGLE.  1910. 


ToUl: 

Native  white 

Native  paraDtage 

Native  white,  foreign  or  mixed 

parentage 

Foreign-bOTn  white 

Negro 


Total 


Number. 


30.047.325 
15.623.900 

5.887.131 
5.446.306 
3.103.344 


Per 
Cent. 


100 
100 

100 
100 
100 


Married. 


Number. 


21^)45.983 
10.842.998 

3.421.147 
4.444.657 
2.209.066 


PW 
Cent. 


70.0 
69.8 

58.1 
81.6 
73.1 


Single. 


Number. 


8.933.170 
4.644.122 

2.453.017 
994.110 
823.996 


P» 

Cent 


29.7 
29.9 

41.7 
18.3 
26.6 


Since  the  great  majority  of  women  college  graduates  are 
native-born,  the  only  figures  here  with  which  comparison  can 
be  made  are  those  referring  to  native  whites  of  native  parents. 
As  authority  for  this  assumption,  I  might  quote  an  investiga- 
tion covering  1,290  college  graduates  in  which  705  replied, 
practically  all  of  whom  were  native  bom: 

83.3  per  cent,  had  native  American  parents. 
2.8  per  cent,  had  foreign  mother  and  native  father. 
3.5  per  cent,  had  foreign  father  and  native  mother, 
only  9.8  per  cent  had  both  parents  foreign  bom. 

The  following  figures  then  stand  contrasted: 

Women  15  Years  and  Over.  Per  Cent.  Married. 

(native  white,  native  parents) .  .69.8  (figures  taken  1910). 
College  graduates  to  1913 42.2  (figures  taken  1913). 

In  view  of  the  fact  that  a  small  proportion  of  college  graduates 
(about  15  percent.)  are  of  foreign  or  mixed  parentage,  and  that 
the  marriage  rate  for  the  population  at  large  for  native  white 
women  of  foreign  parentage  is  58.1  per  cent.,  hence  lower  than 
that  for  native  white  of  native  parentage,  the  42.2  per  cent,  of 
college  graduates  should  really  be  compared  with  a  figure  ob- 
tained by  including  15  per  cent,  of  those  with  foreign  or  mixed 
parentage,  thus  lowering  the  rate  slightly.     In  other  words,  if 

*  Abstract  of  the  Thirteenth  Census. 
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we  add  to  the  15,525,900  of  native  white  parentage  15  per 
cent,  of  the  5,887,131  of  mixed  parentage,  or  883,069  and  to 
the  10,842,998  married  of  native  white  parentage,  58  per  cent, 
(the  foreign  parentage  rate)  of  this  883,069,  or  158,925,  we  get 
a  total  of  11,001,950  women  married  out  of  total  16,406,969. 
This  would  give  a  marriage  per  cent,  of  67.  We  can  then 
make  our  contrast  between  67  per  cent,  for  the  whole  popu- 
lation and  42.2  per  cent,  for  collie  graduates. 

These  figures  show  that  the  marriage  rate  for  non-coU^e 
women  is  59  per  cent,  higher  than  the  rate  for  college  women. 
This  would  seem  on  the  face  of  it,  to  be  a  tremendous  difference, 
but  it  cannot  be  attributed  solely  to  the  difference  in  education. 
There  are  two  other  factors  that  play  a  large  part  in  the  situa- 
tion. First  comes  the  financial  situation.  In  the  second 
place,  social  considerations  are  of  the  utmost  importance  in 
determining  marriage  and  usually  act  in  actual  practice  as 
deterrents  rather  than  incentives.  The  standards  of  living 
among  educated  people  are  higher,  and  their  requirements 
harder  for  the  prospective  husband  to  meet.  These  two  fac- 
tors might  and  do  contribute  toward  the  comparatively  low 
marriage  rate  of  collie  women. 

No  other  available  figures  throw  light  on  the  marriage  rate, 
actual  or  comparative,  of  college  women.  College  women  do 
marry,  probably  in  fifty  cases  out  of  a  hundred,  given  sufficient 
time  out  of  college. 

III.    Birth  Rates  of  Educated  Women. 

Like  the  statistics  of  marriage,  the  most  satisfactory  statis- 
tics of  the  birth  rate  among  educated  women  are  those  of  col- 
lege graduates.  Out  of  the  58  replies  from  the  71  colleges 
written  to,  only  5  vouchsafed  any  information  from  which  a 
birth  rate  could  be  deduced.  In  addition,  information  con- 
cerning 4  other  colleges  was  obtained  indirectly.  Thus  the 
source  from  which  the  figures  were  drawn  is  small  in  compari- 
son with  the  entire  field.  The  colleges  included  in  it  are,  how- 
ever, the  most  representative  of  American  colleges  for  women. 
The  following  table  gives  a  nimiber  of  the  most  pertinent  facts 
about  the  birth  rates  of  collie  women: 
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From  this  table  it  appears  that  the  per  cent,  of  married 
collie  graduates  having  one  or  more  children  varies  from  67 
per  cent,  at  Smith  to  72.3  at  Rockford  College.  In  all  cases 
the  period  covered  is  approximately  the  same  (Bryn  Mawr  is 
the  sole  exception).  In  all  cases  the  percentage  by  one  or  more 
children  is  remarkably  uniform.  The  per  cent,  having  two  or 
more  children  varies  from  44.7  at  Smith  to  53  at  Bryn  Mawr. 
The  per  cent,  of  married  graduates  having  no  children  varies 
from  20.1  per  cent,  at  Rockford  to  32.9  per  cent,  at  Smith. 
Thus  we  find  the  birth  rate  is  lowest  at  Smith,  highest  at  Rock- 
ford, with  Bryn  Mawr  as  a  median. 

This  table  of  marriage  rates  and  birth  rates  gives  the  figures 
from  approximately  the  beginning  of  each  collie  down  to 
1901.  In  the  case  of  Bryn  Mawr  and  of  Holyoke,  however, 
the  founding  of  them  was  at  a  much  later  date  than  that  of 
the  others.  (Holyoke  existed  as  a  Seininary  only,  prior  to 
1890.)  Since  therefore  neither  of  these  colleges  has  the  body 
of  older  graduates  that  the  other  colleges  have,  we  should  ex- 
pect to  find  marriage  and  birth  rates  correspondingly  lower. 
Since  this  is  not  the  case  in  the  birth  rates  at  Bryn  Mawr,  we 
may  assume  a  somewhat  higher  birth  rate  there  in  proportion 
to  the  other  colleges,  than  is  shown  by  the  figures.  Since  the 
figures  for  the  8  colleges  whose  combined  records  appear  show 
a  slightly  lower  birth  rate  than  the  median  taken  from  the 
entire  table,  we  may  assume  a  slightly  lower  rate  for  the  col- 
leges included  in  it.  Wells,  Radcliflfe,  Northwestern,  whose  sep- 
arate figures  were  not  obtainable,  than  for  the  colleges  for  which 
separate  figures  were  secured. 

A  comparison  of  the  absolute  number  of  children  in  each 
case  with  the  number  of  graduates  in  the  4  colleges  from  which 
these  figures  were  obtainable,  shows  the  following  results: 
Smith  59.4,  Vassar  83.9,  Bryn  Mawr  82.3,  and  Holyoke  76.3 
children  per  100  graduates.  This  rate  apparently  falls  far 
short  of  properly  maintaining  the  population.  The  small 
percentage  of  marriages  among  graduates,  coupled  with  the 
low  birth  rate  spells  population  decline.  If,  however,  the 
matter  is  viewed  from  the  standpoint  of  the  married  college 
graduate,  the  story  is  much  better.  A  comparison  of  the  num- 
ber of  married  graduates  with  the  niunber  of  children  gives 
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the  following  result  per  one  hundred  married  graduates:  Smith 
126.4,  Vassar  164.3,  Bryn  Mawr  172.4,  and  Holyoke  182.3 
children.  These  figures  average  about  1.6  children  per  mar- 
ried graduate. 

TABLE  vin. 
MARRIAGE  AND  BIRTH  RATES  OF  CERTAIN  COLLEGES  BY  DECADES. 


College. 

Number  of 
Graduates. 

Married. 

Total 
Number 
ofChil- 

dren. 

Number 
of  Chil- 
dren per 
100  Grad- 
uates. 

Number 
ofChil- 

CluBeB. 

Number. 

Percent. 

drenper 
100  Mar- 
ried Grad- 
uates. 

1870 

Vumr 

383 

376 

518 

791 

294 

1.201 

377 

1.874 
688 

1.206 

203 

208 

257 

376 
123 
523 

158 

500 
244 

285 

53. 

55.3 

49- 

47.5 
41.8 
43.5 
41.9 

26.6 
35.4 

23.6 

422 

348 

427 

553 
211 
776 
288 

344 
189 

260 

110.1 

93.5 

82.3 

69.9 
71.7 
64.6 
763 

18.3 
27.6 

21.5 

207  8 

to 
1879 

Bryn  Mawr 

Welkdey 

1880 

167.3 

to 
1889 

Bryn  M»wr 

Wellcsloy 

166.1 

1890 

147.0 

to 
1899 

Bryn  M»wr 

Wellesley 

171  5 
110.1 

Holyoke 

182  3 

1900 

68.8 

to 
1909 

Bryn  M»wr 

WellcBley 

77.4 

Holyoke 

91.2 

It  is  apparent  that  not  even  in  the  decade  1870-79  was  the 
birth  rate  high  enough  to  maintain  the  population,  when 
both  the  unmarried  graduates  and  the  husbands  of  the  mar- 
ried graduates  are  taken  into  accoimt.  The  rate  in  the  next 
two  decades  declines  for  Vassar  and  Smith  to  92.5  and  82.4 
children  respectively  per  100  graduates.  In  the  following 
decade  these  two  colleges  decline  to  69.9  and  64.6  respectively, 
but  Bryn  Mawr  and  Holyoke  here  began  their  existence,  and 
their  rates  for  the  classes  of  this  decade  are  slightly  higher 
than  the  two  others.-  In  the  decade  1900-1909  the  rate  is 
very  low  owing  to  recent  graduation,  and  the  figures  are  not 
worth  consideration. 

Only  2  colleges  (Vassar  and  Bryn  Mawr)  give  any  detailed 
information  regarding  the  size  of  families.  Of  these  collies, 
Vassar  alone  has  been  in  existence  long  enough  to  show  any 
marked  change  in  family  size. 
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SIZE  OF  FAMILIES  OF  WOMEN  COLLEGE  GRADUATES. 


169 


CoDeKaiid 
Mod. 

Total 

Mairied 

GnduateB. 

Number  of  Married  GnduatM  Having  Each  of  the 
FoOowing  Number  of  ChikCen. 

Total 
Children. 

One. 

Two. 

Thwe. 

Four. 

Five. 

Six. 

Seven. 

Ei^t 

1867-1901 

961 
1.323 

380 

181 
207 
273 
276 

201 
316 

86 

24 
33 
67 
87 

209 
244 

84 

26 
40 
74 
69 

143 
146 

47 

35 
33 
44 
31 

61 
61 

14 

20 
17 
17 
17 

29 
29 

11 

14 

7 
8 

11 
11 

3 

5 
5 

6 
6 

2 
3 

2 
2 

1 
1 

289 

1867-1910 

503 

BiyoMftirn 
1890-1912 

135 

1867-1876  

1877-1886 

1887-1896 

1897-1901 

It  will  here  be  seen  in  the  case  of  Vassar  that  the  size  of 
families  has  been  smaller  since  1901  than  previous  to  that 
date.  No  Vassar  graduate  since  that  date  has  had  a  family 
of  over  three  children,  and  only  three  have  had  a  family  of 
three.  Vassar  graduates  since  1890  have  had  no  families  of 
six,  six  families  of  five,  and  eighteen  families  of  four  children 
each.  The  figures  of  Bryn  Mawr,  therefore,  while  they  seem 
lower  on  the  table,  are  really  not  so  for  the  same  period  of 
years. 

The  last  table  which  seems  of  value  is  published  in  the  Bryn 
Mawr  catalogue  for  1913,  page  298. 
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TABLE  X. 

NUMBER  OF  MARRIAGES  AMONG  BRYN  MAWR  GRADUATES  AND  NUMBER  OF  CHIL- 
DREN BORN.  BY  YEAR  OF  MARRIAGES.  1890-1912. 


Yevof 

Dmmtionof 

Mamacein 

Yean. 

Number  of 

Married 
Each  Year. 

Number  of  Childrao. 

Averaie 
MamS«e. 

Marriage. 

Boys. 

Girfe. 

Total 

1890 

22-23 
21-22 
20-21 
19-20 
18-19 
17-18 
16-17 
1^16 
14-15 
13-14 
12-13 
11-12 
10-11 

9-10 

8-9 

7-8 

6-7 

6-6 

4-6 

8-4 

2-8 

1-2 
Under  1 

14 
12 
13 
10 
16 
23 
29 
36 
29 
80 
28 
31 
84 
52 
392 

12 

29 
23 
18 
22 
16 
3 
8 
0 
261 

2 
6 
8 
8 
4 
9 
2 
8 
9 
10 
14 
14 
8 
16 
82 
24 
84 
17 
11 
18 
16 
6 
0 
263 

3 
10 

3 
14 

9 
16 

8 
10 
21 
16 
28 
32 
21 
26 
63 
63 
67 
85 
83 
84 
18 
14 

0 
624 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

0.6 

1911 

0.4 

1912 

0  0 

1890  to  1912 

1.3 

We  here  have  an  opportunity  for  the  first  tune  to  compare 
the  number  of  children  with  the  duration  of  the  marriage.  The 
average  number  of  children  per  family  of  ten  or  more  years' 
duration  is  2.7,  showing  a  rate  slightly  higher  than  that  nec- 
essary to  maintain  a  static  population,  provided  no  deaths 
occur.  Holyoke  gives  a  similar  figure  here,  showing  an  average 
of  2.43  children  bom  to  each  of  439  married  graduates  of  the 
decade  1890-99. 

Available  figures  dealing  with  the  fecundity  of  college  women 
are  few  in  number  and  narrow  in  scope — ^the  same  data  are  not 
given  in  every  case,  and  comparison  is  diflBcult.  Figures  for 
the  past  deal  with  the  number  of  graduates  having  children, 
rather  than  the  number  of  children,  hence  the  diflBculty  of 
showing  accurate  details  of  the  number  of  children  per  mar- 
riage. Since  in  each  case,  of  the  five  colleges  furnishing  the 
best  data,  Bryu  Mawr  was  nearest  to  the  median,  her  figures 
can  reasonably  be  assumed  to  represent  the  approximate  sit- 
uation in  those  colleges  not  giving  complete  data  (Smith  and 
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Rockford).  Since  further,  the  Bryn  Mawr  table  for  duration 
of  marriage  shows  that  all  marriages  of  over  ten  years'  dura- 
tion average  2.7  children,  the  following  conclusion  may  be 
drawn: 

1.  Where  all  college  graduates  are  included  up  to  date  the 
number  of  children  per  graduate  would  be  slightly  above  three 
fourths,  the  number  per  married  graduate  would  be  approxi- 
mately one  and  one  half. 

2.  Where  only  those  graduates  who  have  been  graduated  a 
sufficient  nimiber  of  years  to  allow  for  marriage  and  all  prob- 
able family  increase,  are  considered,  the  rate  would  be  approx- 
imately 2  to  2i  children  per  family. 

So  much  for  the  available  figures  for  college  graduates.  Of 
all  possible  comparisons,  the  fairest,  in  fact  the  only  fair  com- 
parison, is  with  the  sisters,  cousins,  and  friends  of  these  collie 
women,  who  did  not  themselves  attend  college.  Here  social 
and  economic  considerations  would  have  equal  weight,  and 
any  difference  in  rate  would  most  probably  be  traceable  to  the 
college  training. 

Mary  Roberts  Smith  in  an  article  on  the  Statistics  of  Col- 
lege and  Non-College  Women  (1900)*  has  made  such  a  study 
and  obtained  from  it  valuable  conclusions.  Schedules  were 
sent  by  her  to  343  college  mothers  and  313  non-college  mothers 
who  were  their  sisters,  cousins,  and  friends.  She  summarizes 
her  conclusions  as  follows: 

1.  The  marriage  of  college  women  was  postponed  two  years 
as  compared  with  that  of  non-college  women  (26.3  vs.  24.3 
years). 

2.  The  age  of  marriage  for  both  classes  has  been  growing  in 
the  last  thirty  years, — a  larger  per  cent,  of  the  non-college 
mothers  marrying  before  the  age  of  21 ;  a  larger  per  cent,  of 
the  college  mothers  marrying  after  34. 

3.  The  non-college  women  have  been  married  an  average 
of  2  years  longer  than  the  college,  women  and  have  borne  a 
slightly  larger  number  of  children,  but  the  college  women 
have  borne  the  larger  number  of  children  per  year  of  married 
Ufe. 

*  Qaarterij  PubficationB  of  the  AmerieaQ  Stalistical  AaocUtioa.  No.  49-50.  Volume  VH.  March-Juoe, 
1900.  p.  1. 
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Significant  comparison  may  be  made  between  the  men.  If 
we  compare  the  fecundity  of  Yale  graduates  to  the  fecundity 
of  women  college  graduates,  we  get  the  following  results.* 

TABLE  XI. 

A  COMPARISON  OF  THE  BIRTH  RATES  OF  YALE  AND  VAS8AR  GRADUATES.  CLASSES  OF 
1867  TO  18M  INCLUSIVE.    NUMBER  OF  CHILDREN  PER  MARRIED  GRADUATE. 


Yale: 
1867-1886. 

1867-1886. 


2.02 
1.09 


Another  interesting  comparison  might  be  made  between 
women  college  graduates  and  women  graduates  of  normal  and 
high  schools,  who  did  not  go  to  college,  but  here  again  it  is 
rendered  impossible  by  the  fragmentary  character  of  the  mate- 
rial. Authoritative  data  was  secured  for  only  two  classes  and 
conclusions  from  them  would  carry  little  weight. 

A  comparison  of  college  birth  rates  with  those  of  the  popu- 
lation at  large  are  of  little  value  because  of  the  differences  in 
age,  sex,  social  and  economic  position.  Moreover,  statistics 
of  the  population  at  large  in  the  United  States  have  never 
been  compiled.  In  the  registration  area,  where  some  work 
has  been  done,  imperfect  registration  of  birth  renders  the 
figures  of  somewhat  doubtful  value. 

One  study,  however,  has  been  made  which  gives  us  com- 
parable figures  from  the  population  at  large.  I  refer  to  an 
article  by  Dr.  Joseph  A.  Hill  in  the  Quarterly  Publications 
OF  THE  American  Statistical  AssociATioN.t  Dr.  Hill's  study 
included  in  all  185,788  women,  78,432  of  whom  had  been 
married  ten  to  twenty  years.  These  78,432  were  divided  into 
four  classifications:  (1)  white  native  parentage,  (2)  white 
foreign  parentage  (first  generation),  (3)  (second  generation), 
(4),  negro.  The  areas  covered  were  the  state  of  Rhode  Island, 
the  city  of  Cleveland  and  48  mainly  rural  counties  in  Ohio, 
Minneapolis,  and  21  mainly  rural  counties  in  Minnesota.  The 
native  white  of  native  parents  are  of  course  the  only  ones  that 
can  fairly  be  compared  with  our  college  women.  For  them 
the  figures  were  as  follows: 

*  Statistics  of  Yale  Graduates.  Yale  Review.  190S-09.  p.  337. 

t  Quarterly  Publications  of  the  American  SUtistical  Association.  Vol.  XIII.  Dec.  1913.  p.  583. 
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TABLE  XII. 

BIRTH  RATE  OF  NATIVE-BORN  WHITE  AMERICAN  WOMEN  UNDER  45  YEARS  OF  AGE. 
MARRIED  10-20  YEARS. 


Total 

Bearing  No  ChUdren. 

Total 
Number  of 
Childreo. 

MameS* 
Woman. 

Per  Cent.  Bearing. 

Number. 

Number. 

FttCent. 

lor  2. 

3. 4.  or  5. 

6  or  More 
Children. 

15.053 

2.097 

13.1 

42.933 

2.7 

39.8 

87.2 

9.9 

The  interesting  fact  here  is  that  Dr.  Hill's  average  number 
of  children  per  married  woman,  2.7,  is  identical  with  the  2.7 
children  which  each  Bryn  Mawr  marriage  of  over  ten  years 
duration  averages.  Here,  at  least,  we  find  two  groups  of 
women,  college,  and  selected  from  the  population  at  large, 
identical  as  to  age,  race,  and  duration  of  marriage,  who  aver- 
age the  same  number  of  children  per  marriage. 

In  conclusion  we  may  say,  first,  that  the  birth  rate  of  col- 
lege women  is  ascertainable;  second,  that,  in  so  far  as  it  can 
be  compared  to  that  of  the  sisters,  cousins,  and  friends  of  col- 
lege women,  it  is  probably  very  little  lower,  or  about  the  same, 
t.  e.,  the  non-college  woman  has  more  children,  but  the  college 
woman  bears  more  per  year  of  married  life;  third,  if  we  com- 
pare it  with  that  of  men  college  graduates,  we  find  only  a  lower 
rate  for  the  women;  fourth,  in  comparing  it  with  the  only 
definite  study  so  far  discovered,  of  women  from  the  popula- 
tion at  large,  of  similar  race,  of  child-bearing  age,  married  ten 
to  twenty  years,  we  find  almost  completely  identical  figures. 
Obviously  none  of  these  comparisons  are  of  great  value.  The 
numbers  included  are  in  most  cases  too  small  or  the  ground 
covered  too  limited  to  enable  us  to  give  the  results  any  wide- 
spread application. 

The  purpose  of  this  study,  as  stated  in  the  introduction, 
was  the  answering  of  two  definite  questions:  First,  is  the 
higher  education  of  women  absolutely  and  relatively  increas- 
ing in  this  country?  Second,  has  this  increase,  if  there  is  any, 
an  appreciable  effect  upon  fecundity? 

The  first  of  these  questions  must  be  answered  definitely  in 
the  aflBrmative.  A  careful  investigation  of  the  figures  at  hand 
shows  not  only  a  larger  absolute  number  of  girls  than  of  boys 
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in  the  high  schools  of  the  United  States,  but  a  greater  ratio  of 
increase  in  college  attendance  for  girls  than  for  boys,  and  a 
steady  increase  in  the  proportion  of  women  students  to  the 
entire  body  of  college  students. 

The  answer  to  the  second  question — Has  this  increase  in  the 
higher  education  of  women  any  effect  upon  fecundity — is  not 
so  satisfactory.  It  has  been  found  (1)  that  the  proportion  of 
women  college  graduates  who  marry  is  approximately  one 
half  (slightly  over  one  half  in  most  cases);  (2)  that  the  pro- 
portion of  men  college  graduates  who  marry  is  somewhat 
higher;  (3)  that,  comparing  college  women  with  the  census 
figures  of  population  at  large,  the  marriage  rate  among  non- 
college  women  is  considerably  higher  (59  per  cent.)  than 
among  college  women;  (4)  that  the  higher  marriage  rate  of 
men  and  non-college  women  (where  it  is  higher)  may  quite 
conceivably  be  due  to  causes  other  than  that  of  education. 

The  figures  and  conclusions  obtained  are,  at  best,  inade- 
quate. Obviously  they  fall  far  short  of  showing  any  appre- 
ciable effect  of  the  higher  education  of  women  upon  fecundity. 
The  college  statistics  are  accurate  and  reliable  as  far  as  they 
go,  but  there  are  too  few  colleges  which  keep  any  records  of 
fecundity,  and  the  greater  part  of  the  figures  obtainable  are 
too  recent  to  be  fairly  representative  of  college  fecundity. 
High  and  normal  school  statistics  on  the  subject  of  fecundity 
are  practically  non-existent,  and  present  a  field  of  work  which 
would  adequately  repay  careful  investigation.  The  figures 
do  prove  conclusively  the  impossibility  of  justifying  any  state- 
ment that  the  higher  education  of  women  does  or  does  not 
lower  fecundity. 

As  far  as  any  positive  conclusion  is  concerned,  the  figures 
only  show  the  existence  of  two  separate  phenomena  of  con- 
tinually increasing  importance,  which  might,  were  all  the  facts 
of  the  case  revealed,  show  a  close  inter-relation.  Obviously 
the  importance  of  investigating  the  facts  and  obtaining  all 
possible  information  and  statistics  cannot  be  overestimated. 
The  entire  trend  of  our  higher  education  of  women  should  be, 
and  I  confidently  believe  will  be  determined  in  large  measure 
by  its  effect  upon  fecundity. 
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REVIEWS  AND  NOTES. 


Dr.  Georg  von  Mayr,  the  distinguished  German  statistician,  who  has  been 
chosen  for  the  current  year  as  rector  of  the  University  at  Munich,  devoted 
his  rector's  address*  to  the  position  of  the  pohtical  sciences  in  imiversity 
education.    Speaking  of  statistics,  he  said  in  substance: 

Statistical  data  have  multiplied  exceedingly  and  inferences  regarding  the 
conditions  and  changes  of  man's  social  life  are  steadily  accimiulating. 
But  by  the  irony  of  fate,  along  with  these  conditions,  strange  destructive 
tendencies  are  at  work.  The  attempt  is  made  to  demolish  statistics  as  a 
science  and  relegate  the  statistician  to  the  position  of  a  Helot  allowed  only 
to  gather  materials  for  the  use  of  other  sciences.  Modem  epistemologists 
have  sought,  with  revolutionary  theories,  to  clear  our  science  out  of  the 
way,  but  in  the  end,  they  cannot  escape  bringing  it  back  under  another 
title,  as  a  social  science  of  masses  which  can  be  counted  and  measured; 
only  they  refuse  it  the  name  of  statistics.  Furthermore,  within  our  own 
camp,  we  have  enemies  in  the  shape  of  some  mathematical  statisticians 
who  would  limit  statistics  to  certain  regularities  in  social  or  other  masses 
which  can  be  expressed  in  definite  formulas,  and  thus  they  would  leave 
our  science  stunted  and  barren. 

At  present,  we  are  without  a  dear  and  coherent  conception  of  the  politi- 
cal sciences  but  such  a  conception  is  slowly  taking  shape.  We  may  dis- 
tinguish the  original  or  literal  sense  of  political  science,  of  which  the  state 
is  the  center,  and  the  later,  or  derivative,  sense,  in  which  statistics,  sociol- 
ogy, and  economics  stand  beside  politics,  or  the  science  of  the  state,  as 
co5rdinate  branches  of  political  science  or  social  science.  Statistics,  as 
the  science  of  social  mass  phenomena,  so  far  as  they  can  be  counted  or 
measured,  is  bound  to  take  an  important  place  in  this  new  development 
of  the  social  sciences. 

W.  F.  W. 

*  Die  StaatswiMensdiafton  mid  ihr  SUndort  im  Unirenit&tsaiiterrioht,  Mflnefaen,  1013,    pp.  27. 


Digitized  by  CjOOQ IC 


Digitized  by  CjOOQ IC 


AMERICAN 
STATISTICAL      ASSOCIATION 

NEW  SERIES,  No.  107.  SEPTEMBER,  1914. 


THE  OCCUPATION  HAZARD  OF  LOCOMOTIVE 
FIREMEN. 

Bt  Henbt  J.  R^uiRis. 


The  occupation  hazard  of  any  employment  is  now  a  matter 
in  TV  hich  the  general  public  is  taking  an  ever-increasing  interest. 
The  recent  wave  of  accident  insurance  legislation  in  the 
United  States  has  called  attention  to  the  high  accident  rate  in 
many  of  our  industries  and  occupations;  in  the  recent  arbitra- 
tion of  a  wage  controversy  between  locomotive  engineers  and 
their  employers,  emphasis  was  placed  on  the  fact  that  the 
trade  life  of  the  locomotive  engineer  was  but  from  ten  to 
twelve  years;  the  presidents  of  two  prominent  trade  unions 
not  long  ago  urged  that  the  protection  of  such  organi- 
zations was  necessary  to  prevent  men  from  being  thrown  on 
the  scrap  heap  at  an  early  age  imder  present-day  conditions. 
We  know  so  little,  however,  about  the  hazard  of  occupations 
and  the  length  of  working  life  at  the  present  time  that  any 
attempt  to  measure  the  loss  of  a  group  of  employees  caused 
by  accident,  sickness,  and  general  loss  of  working  power  from 
conditions  peculiar  to  an  occupation  is  usually  blocked  by  the 
absence  of  any  accurate  information  on  these  subjects. 

For  a  few  occupations  there  does  exist  a  certain  amoimt  of 
scattered  information  which,  when  brought  together,  throws 
considerable  light  on  this  question.  Among  such,  the  occu- 
pations of  locomotive  firemen  and  locomotive  engineers  have 
frequently  been  studied  from  various  points  of  view.  By 
comparing  the  material  collected  from  time  to  time  by  different 
agencies,  one  can  obtain  an  estimate  of  the  special  risks  and 
general  hazard  of  these  occupations  which  is  sufiiciently 
accurate  to  form  the  basis  for  some  general  conclusions  in 
regard  to  the  occupational  hazard  of  the  employment.     The 
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study  of  the  occupation  of  locomotive  firemen  is  rendered 
difficult  by  the  fact  that  it  is  as  a  rule  a  preliminary  occupation, 
because  most  firemen  are  in  the  course  of  time  promoted  to 
the  position  of  engineer.  Partly  on  this  account;  the  statistics 
of  the  Interstate  Commerce  Commission  usually  combine  all 
men  employed  on  trains  in  the  reports  of  accidents,  while  in 
the  federal  mortality  returns,  all  steam  railroad  employees  are 
reported  in  one  total.  For  this  reason,  it  has  been  necessary 
to  use  the  statistical  data  furnished  by  special  studies  and  by 
sources  less  comprehensive  than  the  federal  statistics,  or  the 
returns  of  the  Registrar-General  of  Great  Britain. 

Extent  of  the  Occupation. 

The  occupation  returns  of  the  census  of  1910  present  the 
class  of  locomotive  firemen  separately  for  the  first  time  in  the 
history  of  the  census.  The  following  table  shows  the  figures 
for  this  occupation  together  with  those  for  the  locomotive 
engineers: 

TABLE  I. 

NUMBER  OF  LOCOMOTIVE  FIREMEN  AND  ENGINEERS  IN  THE  CENSUS  OF  1010.  BY 
AGE  GROUPS  AND  PARENTAGE. 

(Sonne:  Thirteenth  Cflosus  of  the  United  SUtcs.  1010.  Vol  lY..  Populatioo-Ocoapation  StstistioB.  pp. 

419.  417.) 


1    LoeomotiTe 
Afle  Group!  and  Parentage.  |      Firemen. 


Total 1  76381 

Agegroupe: 

14  to  16  yean I  1» 

16  to  20  yean 6,627 

21  to  44  yean  (inohicKng  age  nnknown) I  66,257 

45  yeart  and  over 3,478 

Native  white: 

Native  parentage i  40.674 

Foreign  or  mixed  parentage 16.108 

Foreign-bom  white i  6,305 

Neipro 5.188 

Indian,  Chinese,  Japanese,  and  all  others 16 


LoeomotiTe 


06,220 


801 
66.605 
28,733 

62.672 

23.062 

10.133 

355 

7 


The  number  of  locomotive  firemen  in  the  United  States  as 
given  above  is  76,381.  The  report  contains  the  warning  that 
the  enumerators  did  not  always  separate  the  stationary  firemen 
and  stationary  engineers  from  those  employed  on  locomotives 
so  that  the  above  total  may  be  slightly  in  excess  of  the  actual 
number,  which  may  be  assumed  to  be  about  75,000  men. 
The  number  of  members  of  the  Brotherhood  of  Locomotive 
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Firemen  and  Enginemen  on  December  31,  1910,  was  73,469; 
in  1911  it  was  79,942  and  in  1912  it  was  85,292.*  As  the  organ- 
ization includes  a  number  of  locomotive  engineers,  the  figures 
are  in  substantial  agreement  with  the  census  returns. 

The  general  characteristics  of  the  firemen's  group  are  that 
it  consists  entirely  of  males,  that  it  is  a  young  men's  occupation 
(the  number  over  44  years  of  age  is  only  about  3,500  out  of  the 
total  of  75,000),  that  the  great  majority  (two  thirds)  are  de- 
scended from  American-bom  parents  and  that  only  about 
6,000  of  the  75,000  were  foreign  born. 

The  general  characteristics  of  the  firemen  group,  therefore, 
are  such  as  would  produce  a  favorable  death-rate.  This 
tendency  is  enhanced  by  the  fact  that  applicants  for  employ- 
ment as  firemen  are  usually  subjected  to  a  careful  medical 
examination  by  the  surgeons  of  the  railroad  companiesf  and 
all  applicants  with,  physical  defects  or  below  a  high  standard 
of  physique  are  rejected. 

The  Mortality  of  Locomotivb  Firemen. 

One  of  the  most  definite  indications  of  the  general  hazard  of 
an  occupation  consists  of  the  death-rate  of  those  engaged  in 
that  occupation.  For  locomotive  firemen  we  have  several 
computations  of  the  death-rate.  These  computations  were 
made  by  life  insurance  companies  or  by  life  insurance  actuaries, 
and  the  rates  compiled  are  based  on  their  experience  in  insuring 
the  lives  of  men  engaged  in  this  occupation.  It  is  well  to  call 
attention  to  the  fact  that  the  persons  insured  are  carefully 
selected  by  the  insurance  companies  so  that  the  group  whose 
lives  furnished  the  basis  for  these  rates  is  composed  of  men  of 
more  than  average  prudence,  selected  by  prudent  insurance 
companies  and  engaged  in  an  occupation  in  which  only  persons 
of  excellent  physique  are  employed.  The  death-rate  for  the 
occupation  of  locomotive  firemen  ought  therefore  to  be  a 
favorable  one. 

The  Medico- Actuarial  Investigation,  The  most  recent  study 
of  the  mortality  of  hazardous  occupations  in  America  is  that 
entitled    "Medico-Actuarial    Mortality    Investigation."    It 

*  BmUtii  Coneertod  Waffe  Mo^emeiit.  p.  276. 

t  For  ft  typieal  form  and  in  such  ezamiiuitioiM,  mo  the  New  Toik  Centnl  Rftifaoed  Uaak  reprinted  in 
iHteni  CoDoerted  Wife  Morement,  p.  891. 
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was  made  by  the  Association  of  Life  Insurance  Medical  Direct- 
ors and  the  Actuarial  Society  of  America  and  included  the 
experience  of  the  leading  American  life  insurance  companies. 
Only  those  occupations  were  included  for  which  the  numbw 
of  deaths  was  large  enough  to  form  the  basis  of  a  rate.  The 
following  table  gives  a  summary  of  the  data  for  all  the  railroad 
occupations  included  in  this  investigation: 

TABLE  n. 

ACTUAL  AND  EXPECTED  NUMBER  OF  DEATHS  OF  LOCOMOTIVE  HREMEN  AND  OTHER 
RAILWAY  EMPLOYEES  ACCORDING  TO  THE  MEDICO-ACTUARUL  INVESTIGATION. 
(Sootoe:  Mcdioo-A«taaiua  Mortafity  InvestigatioD.  1918.  Vol.  IH,  pp.  183-141.) 


X. 

Finmeo. 

Ridhn^r 
I^MXjmottTe 
Engineera. 

Railway  Cheek 
CleikB.  Freijdit 
IzMpfcton.  Car 
lofpeetora.  Oar 
SealeimYard 
Clerks  and  Yard 
Masters. 

Railway 

Traimnen 
(not  Cooducton). 

Railway  Traek 

Sopcnrisors 

andPonmea. 

Section  Focwnen. 

Actual 
Deftthi. 

Ezpeotod 
Deaths. 

Aetna! 
Deaths. 

^peoted 
Deaths. 

Actual 
Deaths. 

ExDected 

DiaSr 

Aotaal 
Deaths. 

Expected 
Deaths. 

Actual 
Deaths. 

^r 

15-30 
80-83 
4(M3 
80^9 
Wtnd 
over 

141 
43 

7 
8 

70.38 

34.90 

6.67 

.98 

86 
348 
147 

63 

8 

45.00 
160.74 
94.06 
43.64 

4.93 

68 
71 
63 
39 

1 

43.87 
63.46 
34.03 
38.06 

8.48 

40 
34 

7 

4 

1 

34.56 
18.04 
8.03 
4.09 

.80 

74 
170 
111 

56 

10 

64.86 
139.15 
86.38 
40.99 

11.70 

Totel 

133 

101.84 

641 

887.38 

331 

156.93 

76 

56.53 

431 

333.07 

RATIO  OF  ACTUAL  TO  EXPECTED  DEATHS. 


15-39 
80-89 
40-19 
50-59 
60  and 
over 

Total 


301 
168 
133 
833 


190 


100.0 
100.0 
100.0 
100.0 

100.0 


100.0 


191 
161 
166 
145 

61 


160 


100.0 
100.0 
100.0 
100.0 

100.0 


100.0 


133 
135 
183 
120 

30 


141 


100.0 
100.0 
100.0 
100.0 

100.0 


100.0 


163 
133 
87 
98 

136 


137 


100.0 
1000 
100.0 
100.0 

100.0 


100.0 


114 
183 
139 
187 

85 


136 


100.0 
100.0 
100.0 
100.0 

100.0 


100.0 


It  should  be  stated  that  the  "expected  deaths"  in  the 
preceding  table  are  those  calculated  by  the  M.  A.  Table, 
which  will  be  found  in  the  reports  in  Vol.  I,  page  89  and  Vol. 
Ill,  page  27. 

The  committee  in  charge  of  the  investigation  state  that 
"generally  the  excess  of  the  mortality  ratio  over  100  per  cent, 
indicates  the  extent  of  the  extra  mortality  due  to  the  particular 
occupation  in  question"  (Vol.  Ill,  page  6).  The  hazard  of  the 
firemen's  occupation  is,  by  the  preceding  table,  shown  to  be 
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about  90  per  cent,  above  the  average  of  the  persons  accepted 
by  the  larger  American  life  insurance  companies.  Of  all  the 
railway  occupations  included  in  the  investigation,  the  fibremen 
show  the  highest  risk,  though  it  must  be  remembered  that 
certain  occupations,  e.  g.,  brakemen,  undoubtedly  have  a 
higher  risk  and  are  accepted  in  such  small  numbers  that  the 
computation  of  a  rate  was  not  feasible.  The  group  of  loco- 
motive engineers  shows  a  distinctly  lower  hazard  than  the 
firemen;  the  difference,  it  will  be  noted,  occurs  in  the  younger 
age  groups  of  the  firemen.  At  the  ages  of  entry,  15  to  29,  the 
ratio  for  the  engineers  is  191  per  cent,  and  for  the  firemen  201 
per  cent.,  and  at  ages  30  to  39  it  is  161  per  cent,  and  168  per 
cent,  respectively.  Of  the  total  policies  79  per  cent,  were 
issued  to  the  firemen  at  ages  15  to  29,  and  19  per  cent,  at  ages 
30  to  39,  against  24  per  cent,  and  62  per  cent.,  respectively, 
to  the  engineers. 

The  Specialized  Mortality  Investigation,  An  earlier  investi- 
gation of  the  mortality  of  hazardous  occupations,  generally 
referred  to  as  the  "Specialized  Mortality  Investigation''  which 
was  conducted  by  the  Actuarial  Society  of  America,  shows  the 
same  general  tendencies  among  the  railway  employees.*  Be- 
cause of  the  omission  of  certain  types  of  risks,  this  study  does 
not  give  as  accurate  results  as  the  Medico-Actuarial  Investi- 
gation, but  the  data  are  of  value  as  showing  the  relative 
baz€U'd  of  the  occupations  included,  which  comprise  some  not 
given  in  the  later  investigation.  The  following  table  sum- 
marizes the  returns  for  all  the  occupations  in  this  study  con- 
nected with  railroading: 


B  of  Udity-fonr  fife  eompuies  upon  iiinrty-«ight  fpeeial  ebnea  of  risk.    Compiled  and  pob- 
UM  fay  the  Afltiiaiua  SooieCy  of  Amcriet.  New  York.  1903. 
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TABLE  m. 

ACTUAL  AND  EXPECTED  NUMBER  OP  DEATHS  OF  LOCOMOTIVE  FIREMEN  AND  OTHER  RAIL- 
WAY EMPLOYEES  AS  COMPUTED  BY  THE  ACTUARIAL  SOCIETY  OP  AMERICA. 
(Sooroe:  Ezperienee  of  thirty-four  fife  oompaiuM  upon  ninety-oght  ipeoUl  daaeee  of  tide,  p.  473.) 


AgfB 

■t 

Railway  Looomo- 
tive  Firemen. 

Railway  Loeomo- 
tiTeEngineerB. 

Railway  Express 
Meeaengen. 

Railway  Mail 
Clerka. 

Railway  Fkssen. 
ger  Trainmen. 

Railway  Pasaeu. 
gerConduoton. 

Entry, 

Actual 
Deaths. 

Expected 
Deaths. 

Actual 
Deatba. 

Expected 
Deaths. 

Actual 
Deaths. 

Expected 

Actual 
Deaths. 

Expected 
Deaths. 

Actual 
Deaths. 

Expected 

Actual 
Deaths. 

Expected 
Deaths. 

15-28 
2»-12 
43-50 
57-70 

87 
20 
3 

1 

21.2 

14.0 

2.7 

.2 

20 
135 
55 

1 

22.0 

108.7 

87.3 

4.3 

13 
13 
7 

16  5 

17.8 

3.9 

.1 

24 

31 
9 
1 

28.9 

37.3 

13.0 

1.5 

9 
12 
3 

5.5 

8.4 

2.2 

.8 

33 

122 

49 

8 

30.2 

136.3 

857 

4.6 

15-70 

61 

88.1 

220 

173.2 

34 

38.3 

65 

80.7 

24 

16.4 

207 

206.8 

RA 

lTio  op 

ACTUAL  TO  E 

THS. 

15-28 
29^ 
4»-56 
57-70 

175.9 
142.8 
111.1 
500.0 

100.0 
100.0 
1000 
100.0 

126.6 
142  2 
147.5 
23.2 

100.0 
100.0 
100.0 
100.0 

78.8 
78.0 
170.5 
100.0 

100.0 
100.0 
100.0 
100.0 

83.0 
83.1 
69.2 
66.7 

100.0 
100.0 
100.0 
100.0 

163.6 
142.9 
136.4 

100.0 
100.0 
100.0 
100.0 

109.8 
89.5 

137.8 
65.2 

100.0 
100.0 
100.0 
100.0 

15-70 

160. 1 

100.0 

127.0 

100.0 

88.0 

100.0 

80.5 

100.0 

146.3 

100.0 

100.1 

100.0 

The  expected  deaths  in  the  above  table  are  practically 
identical  with  Farr's  Healthy  English  Male  Table;  the  revised 
form  of  this  table  (as  used  in  this  study)  will  be  found  on  page 
XIV  of  the  report.  The  highest  mortality  is  shown  by  the 
firemen  with  a  ratio  of  actual  to  expected  deaths  of  160  per 
cent.;  the  passenger  trainmen  with  146  per  cent,  come  next, 
while  the  locomotive  engineers  wdth  a  ratio  of  127  per  cent, 
rank  third. 

Experience  of  the  New  York  Life  Insurance  Company. 
Similar  results  are  shown  by  the  study  of  Mr.  Arthur  Hunter, 
the  actuary  of  the  New  York  Life  Insurance  Company,  based 
on  the  experience  of  that  company.*  In  that  company  the 
ratio  of  actual  to  expected  deaths  for  locomotive  firemen  was 
174  per  cent.,  for  locomotive  engineers  145  per  cent.  Mr. 
Hunter  remarks  "the  mortality  among  those  insured  as  fire- 
men appears  to  be  much  higher  than  among  those  insured  as 
engineers,  although  it  is  hard  to  find  an  entirely  satisfactory 
reason  for  such  a  considerable  difiference." 

•  TraiMactioDS  oT  the  Actuarial  Society  of  America.  May.  1907.  Vol  10.  No.  87. 
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Change  of  Occupation.  In  all  of  these  actuarial  studies,  where 
the  occupation  is  given  as  fireman,  it  means  that  such  was  the 
occupation  when  the  policy  was  taken  out,  and  this  designation 
is  retained  in  computing  the  death-rate  even  when  the  insured 
person  was  actually  employed  as  an  engineer  at  the  time  of  his 
death.  This  fact,  however,  does  not  detract  from  the  value 
of  the  tables  as  much  as  it  might  at  first  appear,  because  of 
the  very  high  death-rates  in  the  first  few  years  after  the 
insurance  is  taken  out.  The  following  table  emphasizes  this 
point: 

TABLE  IV. 

ACTUAL  AND  EXPECTED  DEATHS  OF  LOCOMOTIVE  FIREMSN  ACCORDING  TO  THE 
MEDICO-ACTUARIAL  INVESTIGATION. 
(Sonne:  Medioo-AetuarUl  MorUfily  InvwUgatioQ.  VoL  m.  p.  137.) 


l^ 

Acoftt  Entry  15-29. 

! 

1 

Age  at  Entry  30-39. 

Y^ 

SSf 

AeliuJ 
Deaths. 

Expected 

Ratb 
1  pereent. 

Exposed 
toRLBk. 

Deaths. 

Expected 
Deaths. 

Ratio 
percent 

«-7... 
8-10.. 
11-15. 
16-24. 

11.759 

2.028 

1.546 

643 

67 

16.043 

104 
14 
14 
9 

48.82 

9.92 

7.72 

3.42 

.40 

70.28 

213 
141 
181 
263 

3.158 

661 

653 

334 

16 

4.822 

24 
6 
6 
6 

14.67 
3.71 
3.99 
2.44 
.15 

24.96 

164 
162 
150 
246 

1-24.. 

141 

26i 

1 

42 

168 

40-49. 

50-59. 

1-6... 
6-7... 
8-10.. 
11-15. 

376 
86 
77 
48 
13 

600 

2 
3 
2 

2.68 

.86 

.94 

.82 

'   .37 

5.67 

75 
849 
213 

40 
7 
5 

1 
1 
1 

61 
16 
.16 

164 
625 
625 

16-24. 

1-24.. 

7 

123 

52 

3 

.93 

323 

-       -  -- 

OOaodOm. 

1 

AIlAsesatEiitiy. 

M 

15.333 

2.782 

2.281 

1.025 

96 

21.517 

131 
24 
23 
15 

66.78 
14.65 
12.81 
6.68 
.92 
101.84 

196 

6-7... 

, 

164 

8-10.. 

180 

11-15. 

225 

16-24. 

1-24.. 

193 

190 

The  preceding  table  shows  that  the  firemen's  mortality  rate 
is  based  on  193  deaths  and  that  of  these  deaths,  131  occurred 
within  five  years  after  the  policy  was  issued;  the  detailed 
tables  of  the  investigation  also  show  that  107  of  the  193  deaths 
occurred  in  the  first  three  years  after  the  issue  of  the  policy. 
It  is  safe  to  claim,  therefore,  that  the  rates  of  the  various 
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actuarial  studies  are  sufficiently  accurate  for  present  piuposes 
as  showing  the  high  mortality  of  the  occupation. 

MortdUiy  of  Brotherhood  of  Locomotive  Firemen.  The  death- 
rate  of  the  membership  of  the  Brotherhood  of  Locomotive 
Firemen  and  Enginemen  also  illustrates  the  hazard  of  the 
occupation,  though  as  the  figures  include  both  firemen  and 
engineers,  they  do  not  show  a  definite  rate  for  firemen.  The 
following  table  was  prepared  by  the  officers  of  the  insurance 
organization  of  the  Brotherhood: 

TABLE  Y. 

DEATHS  AMONG  THE  MEMBERS  OF  THE  BROTHERHOOD  OF  LOCOMOTIVE  FIREMEK 
AND  ENGINEMEN.  1882-1012. 

(Souroe:  EMtcrn  Conooied  Wi«e  MoT«mBnt,  VH»  883.) 


Ymh. 


1882. 
1888. 

1884. 
1885. 
188«. 
1887. 
1888. 
1888. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896 
1897. 
1898. 

1900! 
1901. 
1902 
1903. 
1904. 
1906. 
1906. 
1907. 
1908. 
1909. 
1910. 
1911. 
1912 


Number  of 

Number  of 

Deaths  per 

Memben. 

Deaths. 

1000  Memben. 

5.125 

12 

2.341 

7.888 

44 

5.678 

12.246 

54 

4.409 

14349 

74 

4.978 

16.196 

98 

6.061 

17.047 

81 

4.751 

18.278 

110 

6.018 

17.087 

127 

7.482 

18.657 

159 

8.468 

22.460 

190 

8.459 

25.967 

190 

7.317 

28.681 

226 

7.878 

26.506 

200 

7.545 

21.406 

129 

6.026 

22.461 

160 

7.128 

24.251 

145 

5.919 

27.039 

201 

7.438 

30.748 

220 

7.165 

36.084 

265 

7.344 

39.072 

300 

7.678 

43.376 

354 

8.161 

48.568 

647 

13.321 

54.434 

453 

8.322 

55.287 

496 

8.971 

5S.S49 

461 

7.833 

62.916 

581 

9.284 

66.408 

437 

6.579 

65.315 

412 

6.306 

73.469 

520 

7.077 

79.942 

523 

6.542 

85.292 

561 

6.577 

Estimate  of  the  Occupation  Hazard  by  Life  Insurance  Practice. 
The  attitude  of  the  larger  life  insurance  companies  towards 
the  occupation  of  locomotive  firemen  has  been  determined  by 
the  facts  just  presented.  Some  of  the  companies  refuse  en- 
tirely to  accept  firemen  while  others  accept  them  under  certain 
restrictions.     The  New  York  Life  Insurance  Company,  for 
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instance,  in  its  circular  of  instructions  to  agents  (Form  1519, 
issued  May,  1912),  explains  that  insurance  will  be  accepted 
for  certain  hazcu'dous  occupations,  but  subject  to  the  restric- 
tion that  the  applicant  for  insurance  must  pay  the  premiums 
for  a  higher  age,  and  if  the  occupation  is  unusually  hazardous, 
may  be  given  only  the  endowment  form  of  insurance.  The 
circular  (page  11)  specifies  that  passenger  conductors,  express 
messengers,  telegraphers,  and  train  despatchers  may  be 
accepted  at  their  actual  age  and  may  be  given  the  regulcu*  life 
policies.  Locomotive  engineers  must  have  8  years  added  to 
their  actual  age  and  may  receive  no  cheaper  policy  than  a 
20-year  endowment.  Locomotive  firemen,  however,  must 
have  12  years  added  to  their  actual  age  and  may  receive  no 
cheaper  policy  than  a  20-year  endowment. 

Comparison  with  other  Occupations.  Of  the  occupations 
included  in  the  medico-actuarial  investigation,  the  mortality 
rate  of  firemen  is  exceeded  only  by  certain  occupations  con- 
nected with  mining  and  stonecutting;  in  addition,  it  is  the 
highest  of  any  of  the  railway  occupations  given  in  the  report. 
To  show  the  relation  of  the  firemen's  death-rate  to  those  of 
other  occupations,  the  following  table  presents,  with  two  ex- 
ceptions, all  of  the  occupations  included  in  the  medico- 
actuarial  investigation;  the  exceptions  are,  first,  the  numerous 
occupations  connected  with  the  liquor  traffic,  omitted  as  not 
being  of  interest  in  the  present  connection,  and  second,  those 
occupations  whose  excess  over  the  normal  death-rate  was  less 
than  25  per  cent. 


^TIm  niks  of  a  hrgfi  number  of  AmerioAn  lifo  oomiMuiies  on  this  poisfc  vt  oitod  in  Imfcfn  Ooooertod 
Wage  MoTOBttt.  pp.  388- 
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TABLB  VI. 

MORTALITY  RATES  OF  HAZARDOUS  OCCUPATIONS. 

(Souroe:  MedioiHMtaaiuI  Mortafity  Imskifftioii^  VoL  3,  pp.  28-31.) 


Qnmp 
NvBuMr. 


Ooeapttion. 


Actual 
Dntha. 


Expected 
Deaths. 


Ratio  of 
Afltoalto 
Bxpeetad 
Deaths. 


44 

188 
42 

45 
68 

63 

48 

64 
41 
67 
47 
18 
16 

66 
11 
69 

60 
190 

66 

68 
39 


17 
61 


46 

1 

161 
133 
60 

154 


Underground  mines  other  than  ooal  minei  woridng 


8toiie*cutten,  journeymen 

Siufaoe  mines— pboer.  drift,  hydraulio,  ete.  wofk- 


C^i 


mines:  working  ooal  minerB  (antiuaeite) .. . 

Raihvays:  looomotive  firemen,  eichiding  isnes 
prior  to  1800 

Potteries:  empkyees  molding  potter's  day  (excfaid- 
ing  foremen  and  superintendents) 

Underground  mines  other  than  eoai  mines:  foremen 
uid  DQBses 

Stroctural  iron  vorics  (induding  house  smiths  and 
bridge4wildecs) 

Surfaoe  mines— pkoer,  drift,  hydraulie,  etc.:  fore- 
men and  bosses 

Raihrays:  loeomotiTS  enginess,  excluding  isi 
prior  to  1890 

Navy— mmmissioned  officers  (exehiding  chaplains, 
phyadans,  surgeons  and  paymasters) 

Fire  departments,  dty:  firemen,  bddermen,  pipe- 
men  and  basemen 

Glass  industry:  bereiers.  grinders,  engravers  and 
cutters  of  glass,  exduding  foremen  and  superin- 
tendents  

Theaters:  actors  (inchiding  vaudeville  perfotmen, 
but  exduding  aoobats  and  droos  pexfonners) 

Electric  fight,  heat  and  power  systems:  Uncmen 
(pole  dimbcn)  and  are  ht(ht  trimmers 

Railways:  chedc  clerics,  freight  inspectors,  ear  in- 
spectors, car  sealers,  yard  derks  and  yard  n 
tcrs 

Pofioe  and  prisons:  dty  poficemen 

Steam  vrasels:  officers  and  engineers  in  coastwise 
trade,  excluding  those  travefing  to  the  trojMOS 

Railways:  passenger  trainmen  (not  oondnctois)  ex- 
duding issues  i»ior  to  1890 

Theaters:  proprietors,  managers  and  treasurers  of 
theaters,  mudc  halls  and  vaudeville  houses 

Underground  mines— supervision:  en^ncers,  super- 
intendents and  managers  oocamonally  going  un- 
der grcund  (excluding  coal  mines) 

Hattere,  journeymen,  exehiding  straw-hatters. . 

Police  and  prisons:  marshals,  sMriffs  and  constables 
^exduding  chief  sheriffs  not  eq>osed  to  hasaid 
nom  occupation) 

(3oal  mines:  working  coal  miners  (bituminous) . . . 

Axmy-commissioned  officers,  excluding  chaplains, 
physidans,  surgeons  and  paymasters 

Motormen  on  street  dectrio  unes 

Domestic  servants  (women) 

Railways:  track  supervisors  and  foremen  and  sec- 
tion foremen 

Idvery  stables— proprietors 


642 
76 

70 
66 

193 

28 

54 

74 

23 

541 

149 

156 

77 
87 
71 

221 
526 

34 

76 

153 

268 
84 


475 
45 

324 
28 
188 

421 

274 


283.66 
35.45 

83.72 
34.56 

101.84 
16.45 
32.12 
43.96 
14.38 

337.38 
97.79 

104.55 

52.60 
60.15 
50.06 

156.92 
3n.67 

24.60 

56.52 

112.66 


197.99 
62.74 


865.07 
34.22 

247.32 
21.41 
148.18 

333.07 
216.84 


214 

208 
191 

190 

170 

108 

168 

160 

160 

162 

148 

146 
145 
142 

141 
139 

188 

137 

186 


135 
184 


134 
132 

181 
131 
127 

126 
126 


The  occupations  which  are  conspicuous  for  their  high  death- 
rates  are:  first,  the  miners  and  workers  in  stone  and  clay; 
second,  the  locomotive  firemen;   third,  the  structural  iron 
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workers;  and  fourth,  the  locomotive  engineers.  The  oecu* 
pations  connected  with  the  liquor  business  rank  with  these 
groups.  The  risks  connected  with  mining  operations  are 
well  known  and  are  so  serious  as  to  have  a  special  government 
bureau  devoted  to  their  amelioration.  The  locomotive  fire- 
men may  be  said  to  rank  next  to  the  mining  occupations. 

Accidents  to  Locomotive  Firemen, 
fatal  accidents. 
Returns  of  the  Interstate  Commerce  Commission.  The  acci- 
dent reports  of  the  Interstate  Commerce  Commission  contain 
the  most  accurate  retiu'ns  of  accidents  to  railway  employees. 
Since  the  revised  form  of  table  was  adopted  in  1910  the  fatal 
accident  rates  to  employees  engaged  in  the  movement  of  trains 
has  been  as  follows: 

TABLE  Vn. 
FATAL  ACCIDENTS  TO  RAHJIOAD  TRAINMEN*  1911-1913. 
Nmnn  or  TBAnooir  nt  SmncK  on  June  30, 1911, 1912,  ahd  1913  jjid  Nvian  BimonD  fob  om 


(IntenUte  CoomMrae  CommuBon  Aooident  BoUetiat  40,  44,  tnd  48.) 


YfM. 

Number 
Empkyad. 

Number 
EiDed. 

Number  ^pk^ed  '  Dc|ab«,per  1,000 
foroMEiU.     j     Emplqywi.t 

1910-1911 

235,841                    U18 
345.653                   1,182 
261,111                    1.178 

194 
206 
231 

ft  16 

1911-1912 

4.81 

191^1913 

4.67 

*  "Trainmen"  include  enginemea,  firemen,  moConnen,  eondueton,  brakmen,  rew  flasmen.  train  bag' 
giwemeo  and  tain  portcfB  on  tnunn. 
t  Computed. 

The  returns  of  the  Commission  do  not  give  the  data  for 
locomotive  fibremen  separately.  The  preceding  table  is  given 
to  show  the  high  death-rate  from  accidents  of  the  general 
class  to  which  the  firemen  belong. 

Accident  Rates  Compiled  by  the  United  States  Employers^ 
Liability  Commission,  The  report  of  the  United  States  Com- 
mission on  Employers'  Liability  and  Workmen's  Compensa- 
tion contains  a  study  of  accidents  to  railway  employees  cover- 
ing the  three  years,  1908  to  1910;  the  returns  were  secured  by 
the  voluntary  cooperation  of  the  railroads,  but  include  only 
selected  roads  where  it  is  probable  that  the  accident  rate  was 
lower  than  the  average  for  the  whole  country.     The  following 
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table  shows  the  results  of  this  study  for  the  two  occupations 
of  locomotive  firemen  and  engineers: 

TABLE  Vm. 

FATAL  ACCIDENTS  TO  LOCOMOTIVE  FIREMEN  AND  ENQINEBRS.  lMft-1910.  AS  RE- 
PORTED  BY  THE  UNITED  STATES  EMPLOYERS'  LABILITY  AND  WORKMEN'S  COM- 
PENSATION COMMISSION. 


(Sooroe:  Report  of  the  Bkaploycnr  Lubifity  end  Worianen'i  CompnaitioD 

147-148.) 


VoLLppw 


OoeapetioD. 

Number  of 
Employees. 

Ng»J«- 

Deaths  per  1.000 
Employees. 

Looomoim  Firanen. 

PMNmenr 

23.653 
61.601 
27.887 
4.520 

97 
291 
58 
20 

4.10 

rMjjjer              ...............   .......... 

4.72 

ySt  :..:.:......... ....... 

1.90 

Min^ 

4.42 

Tottl 

117.610 

461 

3.92 

LoCMM 

tive  EngiiMen. 

pMiwngfr 

28.425 
55.717 
36.876 
4.341 

130 
231 
43 

18 

5  56 

pSST       ....    .... 

4  16 

YSr.::;:::!;!!!!:::;:::!:!!!!!!:!!!:!!!: 

1.66 

Mi.-^ 

4.15 

Tottl 

109.359 

422 

3.86 

The  greater  risk  to  the  firemen  is  connected  with  freight 
trafl&c  while  to  the  engineer  the  higher  risk  comes  from  pas- 
senger traffic. 

Fatal  Accidents  in  the  Brotherhood  of  Locomotive  Firemen. 
The  membership  statement  of  the  Brotherhood  of  Locomotive 
Firemen  and  Enginemen  does  not  report  the  number  of  fire- 
men, enginemen,  hostlers,  etc.,  separately.  For  the  total 
membership,  the  number  of  deaths  caused  by  railroad  acci- 
dents is  as  follows : 
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TABLE  IX. 

DEATHS  OF  MEMBERS  OF  THE  BROTHERHOOD  OF  LOCOMOTIVE  FIREMEN  AND  ENQINB- 
MEN.  1904-1012.  BY  ACCIDENT  AND  OTHER  CAUSES. 
(Source:  Eastern  Concerted  Wafe  Movement,  pp.  276.  270.) 


NamberofMem. 

bCfB. 

Number  and  Cause  of  DeaUi. 

Yew. 

Railroad 
Accidents. 

Diseases. 

Another. 

Total. 

1904 

64.434 
65.287 
68.840 
62,016 
66.406 
65.816 
78.460 
70.942 
85.202 

230 
260 
234 
287 
105 
182 
263 
214 
253 

182 
203 
106 
260 
100 
106 

35 
33 
81 
34 
42 
34 

453 

1906 

406 

1906 

461 

1907 

581 

1908 

436 

1900 

411 

1010 

227        1         20 

250  1         68 

251  54 

510 

1011 

522 

1012 

558 

The  Medico-Actuarial  Investigaiion.  In  the  medico-actu- 
arial mortality  investigation,  the  death-rate  from  accident  is 
mentioned  in  the  introductory  text  of  Volume  3,  but  no  tabula- 
tion is  given.  The  text  of  the  report  shows  that  the  mortality 
of  locomotive  firemen  from  accident  is  the  highest  of  all  the 
occupations  included  in  the  study,  being  "nine  times  the 
normal*'  (page  19).  The  next  highest  rate  given  is  for  loco- 
motive engineers  with  "eight  times  the  normal."  In  other 
occupations  with  high  mortality  rates,  the  accident  mortality 
was  distinctly  lower  than  that  for  locomotive  firemen;  thus, 
for  underground  mining,  other  than  coal  mines,  the  fatal 
accident  rate  was  "seven  time  the  standard";  for  anthracite 
coal  miners  six  times,  and  for  bituminous  coal  miners  more 
than  five  times  the  standard;  for  structural  iron  workers, 
including  house-smiths  and  bridge  builders,  the  death-rate 
from  accident  was  six  times  the  normal. 

Ratings  of  the  International  Association  of  Accident  Under- 
writers.  The  attitude  of  the  accident  insurance  companies 
towards  the  occupation  of  locomotive  firemen  is  significant 
as  showing  the  estimate  of  students  of  occupation  risks  from 
a  commercial  standpoint.  Instead  of  using  the  estimates 
of  individual  companies,  a  general  estimate  made  by  the 
officials  of  the  leading  companies  through  their  organization 
will  be  sufficient  for  present  purposes.  The  International 
Association  of  Accident  Underwriters  has  issued  a  "Classi- 
fication   of    Occupations    for    Accident  and   Health    Insur- 
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ance"  (New  York,  1912,  The  Spectator  Company),  in  which 
the  occupations  which  are  accepted  for  accident  insurance 
are  rated  in  nine  classes,  the  first  class  being  the  least  dan- 
gerous and  the  ninth  class  the  most  dangerous.  It  should 
be  stated,  however,  that  class  9  includes  only  non- 
insurable  risks  and  that  class  8,  the  "Perilous"  class,  has 
practically  no  risks  quoted  in  it  except  certain  rolling  mill 
employees;  in  fact,  the  edition  of  February  1, 1912,  has  only 
one  reference  to  class  8.  As  a  matter  of  fact,  therefore,  the 
standard  list  contains  only  seven  classes  of  risks.  It  is  signifi- 
cant that  this  seventh  class,  officially  designated  as  "Extra 
Hazardous, "  is  the  one  in  which  locomotive  firemen  are  rated. 
The  standard  classifications  shows,  therefore,  that  the  occupa- 
tion of  locomotive  firemen  is  the  most  hazardous  that  the 
companies  will  accept  for  accident  insurance;  anything  more 
dangerous  will  not  be  considered.  This  estimate  of  the 
fireman's  risk  is  expressed  concretely  by  the  restriction  on  the 
amount  of  insurance  allowed  and  by  the  premium  rate  charged. 
For  safe  risks,  such  as  that  of  a  general  officer  of  a  railroad, 
$10,000  is  the  limit  of  an  accident  policy;  for  a  locomotive 
engineer  on  a  northern  road,  $2,000  is  the  limit  of  policy,  while 
for  a  fireman  on  a  northern  road  $1,000  is  the  highest  policy 
permissible.  The  standard  premium  rates  for  a  policy  pro- 
viding $1,000  on  death  or  $5  per  week  during  disability  also 
emphasize  the  greater  hazard  of  the  fireman  as  contrasted 
with  the  engineer,  as  well  as  with  other  occupations.  The 
following  is  the  standard  accident  policy  rate  for  locomotive 
firemen  and  engineers  on  northern  roads: 

COST  OF  AN  ACCIDENT  INSURANCE  POLICY  FOR  LOCOMOTIVE  FIREMEN  AND  ENGI- 
NEERS. AS  COMPUTED  BY  THE  INTERNATIONAL  ASSOCUTION  OF  ACCIDENT  UNDER- 
WRITERS ON  FEBRUARY  1. 1912. 


Amotmt  Payable  for 

Annual  Premium  for 

Death. 

Weekly 
Indemnity. 

Firemen. 

EngineefB. 

ll.OOCand  

15 

10 

$20 
35 

$18.00 

1,000  and 

31.50 
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Briefly  stated,  the  fireman  must  pay  $20  for  exactly  the 
same  policy  which  the  engineer  is  given  for  $18.  The 
important  fact,  however,  is  that  the  fireman's  occupation  is 
on  the  margin  of  insurability;  were  the  risk  much  greater,  the 
occupation  would  probably  be  classed  as  non-insiu-able. 

Risk  op  Bodily  Injury. 

Rate  of  Injury.  It  is  the  experience  of  the  German  work- 
man's insurance  system  that  the  great  number  of  physical 
injuries  which  disable  men  temporarily  cause  more  economic 
loss  to  the  group  of  employees  than  the  deaths.  In  the  case 
of  locomotive  firemen,  the  muscular  strain  of  his  occupation, 
combined  with  the  conditions  under  .which  he  perforins  his 
work,  makes  this  occupation  unusually  prolific  of  injuries 
to  various  parts  of  the  body.  The  general  group  of  train 
employees  has  the  following  rate  for  physical  injuries: 

TABLE  X. 

INJURIES  TO  RAILROAD  TRAINMEN  *  NUMBER  OF  TRAINMEN  IN  SERVICE  ON  JUNE 

Sa  19U-1918.  AND  THE  NUMBER  EMPLOYED  FOR  ONE  INJURED. 

a.  C.  C.  Accident  BuUetiv  40.  44.  And  48.) 


Y6». 

Number 
Enqibyed. 

Number 
Injured. 

Number  Em- 

ployed  for  One 

Injured. 

Injuries  per 

1.000  Employ. 

ee^t 

1910-11 

235341 
246.853 
251.111 

29.306 
30.592 
34.183 

8.0 
8.0 
7.3 

124.8 

1911-12 

124  5 

1912-13 

136.1 

♦  "Trminmen"  include  enpnemen.  firemen,  motonnen.  ocHidueton,  brakemen.  nu  fl«g">**»j  train 
begMtemen  and  train  porten  on  trains. 
fCoinpttted. 

That  the  risk  of  injury  to  which  train  employees  are  sub- 
jected is  extremely  high  is  obvious  from  the  above  rate.  No 
separate  figures  for  firemen  are  given. 

The  most  recent  study  of  bodily  injury  of  railway  employees 
is  that  of  the  United  States  Workmen's  Compensation  Com- 
mission which  covered  the  three  years  1908,  1909,  and  1910. 
The  information  represents  the  experience  of  companies 
operating  approximately  one  half  of  the  total  railway  mileage 
of  the  United  States  and  employing  nearly  67  per  cent,  of  all 
railway  employees,  excluding  officers.  The  following  table 
shows  the  data  for  locomotive  firemen  and  engineers: 
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TABLE  XI. 
NUMBER  OF  INJURIES  TO  LOCOMOTIVB  FIREMEN  AND  ENGINEERa  1908-1910. 

(Source:    Report  of  United  States  Emplojren'  liability  tnd  Wockme&'a  CaapeoMtioa  Commianoa, 

Vol  1.  p.  148.) 


OoeapatioB. 

Number 

of 

EmplojreeB. 

Permanent 

Total 
Disability. 

Permanent 

Atftiai 
Disability. 

iSmS^ 
(Over  2  Weeks). 

LooomotiTe  FlremeiL 

PiaMDser 

23.652 
61.601 
27337 
4^20 

2 
12 

4 
1 

30 

126 

30 

7 

1,183 

VmAi 

4,582 

Y^  ........... 

926 

Mii«d 

152 

Total 

117.610 

19 

193 

6343 

LoeomotiTe  EngiDeers. 

Panemer 

23.426 
66,717 
25,876 
4,341 

6 
10 
5 

24 
62 
32 
3 

807 

Fnidit 

2.664 

IM.  ........... 

717 

Mixed 

96 

Total 

109,369 

21 

121 

4.283 

TABLE  Xn. 
RATE  OF  INJURY  TO  LOCOMOTIVE  FIREMEN  AND  ENGINEERS.  1908-1910. 


Occupation. 


Number  of 
Employees. 


Rate  per  1.000  Employees. 


Pennanent 

Total 
Disability. 


Permanent 

Partial 
Disability. 


Locomotiye  Firemen. 


Locomotive  En^neers. 


Passenger. 
Frdght. . . 

YmJ 

Miied. . . . 

Total... 

/      


Temporary 

Disability 

(Over2WedcB). 


Passemer 

23.652 
61,601 
27,837 
4.520 

.08 
.19 
.14 
.22 

1.27 
2.05 
1.08 
1.55 

50.02 

Freight 

74.35 

Sir ..::::::::: 

33.27 

Mixed 

33.63 

Total 

117.610 

.16 

1.64 

58.18 

23.425 
56,717 
25.876 
4.341 

.26 
.18 
.19 

1.02 

1.11 

1.24 

.69 

34.45 

47.81 

27.71 

21.88 

109,359 

.19 

1.11 

39.16 
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The  preceding  tables  show  that  there  is  little  difference 
between  the  firemen  and  engineers  as  regards  total  permanent 
disablements,  but  that  these  cases  are  relatively  few  in  num- 
ber. The  cases  of  permanent  partial  disablement  show  that 
the  fireman  is  injured  about  50  per  cent,  more  often  than  the 
engineer.  The  cases  of  temporary  disablement  also  show  that 
the  fireman's  risk  is  about  50  per  cent,  greater  than  that  of 
the  engineer. 

Nature  of  Injuries  Sustained.  Among  railway  employees 
one  of  the  most  frequent  and  serious  causes  of  injury  and  loss 
of  time  is  the  spraining  of  joints  and  muscles.  A  special 
study  on  this  subject  by  Doctor  Sneve,  Chief  Surgeon  of  the 
Chicago  Great  Western  Railway,  explains  that  of  the  acci- 
dents reported  on  this  road,  sprains  and  strains  of  joints  and 
muscles  made  up  14.45  per  cent,  of  the  total.  Doctor  Sneve 
says  (p.  47)  "six  years  of  experience  in  railroad  work  leads 
me  to  believe  that  these  are  precisely  the  injuries  which  lay 
up  the  employees  the  greatest  length  of  time. " 

Doctor  Sneve  then  gives  statistics  of  these  injuries  reported 
on  his  road  in  the  year  1899:* 

*  AiMrifin  Aadmy  of  Raihray  Surgeou,  1900,  pp.  45-46. 
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TABLE  Xm. 

SPRAINS  AND  flTRAINS  TO  MUSCLES  AND  JOINTS  OF  EMPLOYEES  OF  CmCAOO,  GREAT 
WESTERN  RAILROAD.  1890. 


Chaneter  of  Injury. 


Number. 


Cause  of  Injury. 


Number. 


Firemen. 


Thumb 

2 

17 

Wrist 

Shaking  grates 

3 

Lombar 

CoUision 

1 

Shouldtf 

M^mnilar  fncfrrtion 

3 

Foot  and  Mikh^ 

Knee .     . 

Hip  and  thigh 

Forearm. .  .'I 

Side 

Total 

24 

34 

Brakemen. 


ShooMer 

Knee 

Arm 

Elbow 

Foot  and  ankle, 
Lumbar 

Total 


14 


Arm  twisted 

Museular  exertion 

Falling 

Turning  foot 

Idftii^ 

Collision 


14 


Engineers. 


Lumbar 
Wrists.. 

mow*. '. 
Thumb. 

Total. 


Switdiing. . , 

Wreck 

Falls 

Armoauc^t. 

Collision 

Tank  tipped 


10 


Inguinal  region 

Foot  and  ankle 

Abdominal  muaclaB. 

Wrists 

Knee 

Neck 

Total 


Section  Hands. 

..J     1 

Struck  stove 

2 

Falls 

::::'     i 

CoUision 

3 

Turned  foot 

1 

lifting 

2 

10 

10 

Miscellaneous. 


Knee 

Wrist 

Side 

Ankle  and  foot. 
Lumbar 

^ 

Finger 

Total 


2 
6 
2 
13 


32 


Falls 

Muscular  exertion. 

Scuffling 

Cau^t  foot 

Lifting 

Turning  foot 


18 
2 
1 
4 
3 
5 


32 
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Doctor  Sneve's  comment  on  this  table  is  as  follows: 

"  It  will  be  seen  from  the  table  that,  as  far  as  occupation  is 
concerned,  the  greatest  number  injured,  strangely  enough, 
were  fireman    ....'' 

"We  would  have  expected  a  priori  that  the  number  of 
sprains  would  have  been  greatest  in  the  brakemen,  who  are 
continually  climbing  over  cars  and  running  backward  and  for- 
ward along  the  train,  but  the  number  of  those  so  injured  was 
only  14.  Next  were  engineers  and  section  hands,  .  .  .  and 
finally  all  other  occupations." 

*'It  appears  that  engineers  hurt  their  backs,  brakemen 
their  ankles,  while  the  firemen  sprain  backs,  wrists,  and 
shoulders  indifferently." 

To  sum  up  this  statement,  the  testimony  of  an  experienced 
chief  railway  surgeon  is  to  the  effect  that,  of  the  injuries  which 
he  believes  disable  railroad  men  the  greatest  length  of  time, 
locomotive  firemen  are  injured  more  than  the  other  railroad 
employees,  and  that  the  nature  of  their  occupation  exposes 
practically  all  parts  of  the  body  to  such  injury. 

Firemen^a  Injuries  Reported  in  Illinois.  The  1910  law  of 
the  State  of  Illinois  requires  the  employer  to  report  to  the 
State  bureau  of  labor  all  cases  of  accidents  causing  disability 
for  more  than  30  days.  The  following  table  is  a  list  of  such 
injuries  which  were  reported  for  locomotive  firemen  to  the 
State  bureau  during  the  year  1911: 
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TABLBXIV. 

NON-FATAL  ACCIDENTS  TO  LOCOMOTIVE  FIREMEN  ON  STEAM  RAILROADS  IN 
ILUN0I8.  1911. 

Nunfof 
RaUroad. 

Date  of 
injury. 

CharMter  and  Cause  of  Injury. 

Duration  of 

Diaabinty 

(Dayi). 

Mar. 

28 
24 
26 

6 
15 

9 
21 
19 
17 
13 

9 
12 
27 
21 
11 
15 
17 

2 
22 

4 
22 
19 

3 

8 

6 

1 
15 

9 
10 
10 
16 

5 

8 
10 
21 

1 

15 
22 
13 
18 

4 
16 
29 
28 
23 

2 
10 
13 
20 

8 
28 

3 
25 
17 

S 

9 

Fc 
W 
Ai 
Ai 
Hi 
Ai 
Bf 
Ai 
Ai 
Ai 
Fi 
B( 
Lc 
B< 
H( 
Lc 
Le 
H( 
W 

Ai 
Le 
Ai 
Le 
Ai 
Ri 
Ki 
Fc 
Ei 

N< 
Ri 
Le 
Ri 
Ai 
Bi 
Fi 
Bi 
H. 
H( 
H( 
Lc 
C< 
B< 
F« 
A] 
Bi 
Ai 
U 
St 

o 
u 

B< 
B< 

E: 

« 

Feb. 

42 

Feb. 

120 

May 

90 

Ma^ 

61 

June 

42 

June 

40 

Sept. 

33 

oS 

51 

Nov. 

!el 

74 

Feb. 

irack 

87 

May 

46 

Ma^ 

81 

85 

Oo^ 

30 

Not. 

33 

Not. 

64 

Feb. 

30 

May 

90 

Au^ 

ret 

88 

Aui. 

oe 

50 

J^ 

90 

May 

70 

June 

47 

150 

Oct. 

180 

Dee. 

31 

June 

75 

Feb. 

120 

Feb. 

90 

Mar. 

32 

May 

60 

May 

aer 

36 

M^ 

90 

M^ 

45 

June 

ne 

49 

June 

.      30 

42 

Oct. 

31 

Oct. 

30 

Nov. 

31 

Nov. 

«ff 

44 

Not. 

t 

Dee. 

e 

102 

Jan. 

36 

Apr. 

88 

Deo. 

42 

33 

Feb. 

180 

June 

55 

Not. 

36 

Deo. 

oe 

60 

Sept. 
Juno 

« 

85 

Apr. 
Apr. 

86 

34 

*  Permanent. 

t  Over  30  days. 

Because  the  above  table  includes  only  injuries  causing  dis- 
ability for  more  than  30  days,  the  number  included  is  relatively 
small.     Of  the  56  accidents  here  listed,  the  number  of  days 
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lost  is  given  for  53  cases  and  amounted  to  3,031  days,  or  an 
average  of  57.4  days  per  injury.  The  table  indicates  the  gen- 
eral hazard  of  the  occupation  by  the  uniform  manner  in  which 
the  injuries  affected  the  different  parts  of  the  body;  head 
injuries  niunber  10,  tnmk  injuries  16,  arm  injuries  12,  and  leg 
injiuies  18.  Bone  fractures  number  23,  or  50  per  cent,  of  the 
total.  In  most  industries,  the  risk  of  injiuies  is  usually  limited 
to  one  part  of  the  body  and  it  is  possible  to  provide  safety 
appliances  to  prevent  accidents.  The  firemen's  occupation, 
however,  exposes  his  whole  body  and  there  seems  to  be  prac- 
tically no  means  of  protecting  him  against  the  inherent  hazard 
of  his  employment. 

Occupational  Diseases. 

The  diseases  connected  with  the  occupation  of  locomotive 
fireman  are  of  the  same  kind  as  occur  in  other  occupations, 
but  affect  firemen  in  a  greater  degree  than  other  employees 
because  of  the  conditions  connected  with  the  firemen's  work. 
Special  classes  of  diseases  peculiar  to  certain  occupations,  such 
as  miners'  asthma,  or  metal  poisoning  (lead,  arsenic,  etc.),  do 
not  occur  in  the  case  of  firemen.    . 

The  experience  of  the  mutual  insurance  organization  of  the 
Brotherhood  of  Locomotive  Firemen  and  Enginemen  is  prac- 
tically the  only  source  of  information  on  this  subject  available 
at  the  present  time.  A  table  compiled  by  this  organization 
^ves  a  comparison  of  its  experience  with  that  of  two  large 
fraternal  insurance  societies;  this  table  is  as  follows: 
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TABLE  XV. 

MORTALITY  EXPERIENCE  OF  BROTHERHOOD  OF  LOCOMQnVE  FIREMEN.  MODERN 
WOODMEN  OF  AMERICA,  AND  WOODMEN  OF  THE  WORLD.  SELECTED  BY  CAUSES. 


(Souree:  Euten  CooMrtad  Wage  Movemoit. 

p.  332.) 

• 

Modem  Woodmen  of 
America. 

Brotherhood  of 
and  TR^»|g«»«''i"4*w, 

Woodmen  of  the 
Worid. 

Cmm  of  Death  or 

Number  of  Membeia 
Exposed  to  Risk  in  27 
Yean  wu  10.238.726. 

Number  of  Memben 
Exposed  to  Risk  in  31 
Yean  was  1.126.608. 

Number  of  Manb«« 
Exposed  to  Risk  in  20 
Yean  ms  3.803.740. 

Diafaility. 

Nmnber 

of 
ChdnH. 

Rate 

& 

ben 
Ex- 
posed. 

Per 

Cent. 

of 

LOM. 

Nmn- 
ber of 
Claims. 

Rate 
possd. 

Per 

Cent. 

of 

LOiB. 

Num- 
ber of 
Claims. 

Rnte 

ben 
Ex- 
posed. 

Pa- 

c-t. 

Loflk 

TVphoid  fever 

4.108 
7.907 
4.680 

7.162 

8.406 
1.998 
4.912 
918 
4.989 
4,177 

8.666 

.4012 
.77226 
.4570 

.6995 

.83255 

.19466 

.4797 

.08965 

.4872 

.40795 

.8468 

7.64 
14.71 
8.70 

13.32 

6.33 
3.71 
9.14 
1.71 
9.28 
7.77 

16.12 

735 

1.012 

194 

461 

389 
436 
894 
53 
416 
625 

5.587 
163 
153 

.653 
.899 
.1723 

.4095 

.3010 
.3873 
.3499 
.0470 
.3694 
.5552 

4.9635 
1448 

6.95 
9.58 
1.83 

4.86 

8.20 
4.12 
3.73 
.50 
3.93 

2.673 
4.277 
2334 

2.426 

2.807 
1.519 
3.582 
620 
2,923 

.7024 

1.1239 

.6184 

.6375 

.6062 
.3992 
.9413 
.1629 

.7681 
.5587 

1.3415 

8.66 

18.08 

General  diimiiio.  inc.  oanoer 
Heart  dieeaae  and  other  or- 

culatory  disease 

Bright's  disease  and  other 

gemto-ttrinary  disease. . . 

Other  symotie  disease 

Pneomonia 

Other  respintory  disease... 
Digestive  disease 

7.79 

7.78 

7.88 
4.86 

11.48 
1.08 
0.85 

Nervous  disease 

ViofeDoe.  including  suicide 

and  ampQtatioas 

ftlirfdpfifi 

5.91 

52.86 
1  M 

2.126 
6.101 

6.80 
16.88 

n^^f^f^ 

847 

.0627 

1.57 

.1359|     1.45 

diss 

.3306 

4.08 

Total 

63.768 

5.25065 

100.00 

10.568 

9.38781  00  Oa'    31.146 

8.1857 

00.04 

The  rates  given  in  the  preceding  table  are  suggestive  in  cer- 
tain regards.  Of  the  three  societies,  the  Modern  Woodmen 
have  the  most  favorable  general  rate  (5.25  per  1,000  members) ; 
the  rate  for  the  Woodmen  of  the  World  is  8.1857  and  for  the 
firemen  9.3878  per  1,000  members.  The  firemen's  rate,  how- 
ever, includes  the  extremely  high  rate  of  4.9635  for  violence, 
etc.  Next  to  this  rate,  that  for  blindness  is  conspicuous. 
This  high  rate  is  in  part  caused  by  exposure  to  the  heat  and 
strong  light  of  the  firebox  on  the  locomotive.*  It  is  evident 
that  loss  or  impairment  of  eyesight  must  be  considered  an 
occupational  disease  of  firemen.  The  detailed  tables  prepared 
by  the  firemen's  insurance  organization  show  a  surprising  num- 
ber of  injuries  to  the  eyes  from  bursting  of  water  glasses  or 
other  gauges. 

*  Eastern  Concerted  Wage  Movement,  pp.  289  to  304.  315-320.    See  also  Prooeedinffi  before  the  Board 
of  Arbitration.  1913.  pp.  457-513. 
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The  preceding  table,  unfortunately,  provides  no  information 
as  to  the  age  grouping  of  the  various  societies.  Undoubtedly 
the  organization  of  the  firemen,  with  its  large  proportion  of 
young  men,  should  have  a  low  rate  for  heart  disease  and  cir- 
culatory disease — perhaps  even  lower  than  that  shown  in  the 
table.  The  rate  for  nervous  diseases  is  high,  though  not 
higher  than  that  of  the  Woodmen  of  the  World;  here  again,  the 
influence  of  the  age  grouping  is  probably  the  decisive  factor. 

General  Conclusions. 

There  is  general  agreement  that  the  occupation  of  locomotive 
fireman  is  "extra  hazardous." 

There  is  general  agreement  that  the  mortality  rate  of  loco- 
motive firemen  is  higher  than  that  for  engineers. 

Two  special  studies  of  mortality  conducted  by  the  Actuarial 
Society  of  America  show  that  the  occupation  of  locomotive 
firemen  has  a  higher  death  rate  than  the  rate  for  engineer, 
express  messenger,  mail  clerk,  passenger  trainman,  passenger 
conductor,  and  track  supervisor. 

As  compared  with  other  hazardous  occupations,  locomotive 
firemen  have  a  mortality  rate  which  is  about  the  same  as  that 
for  anthracite  miners,  but  is  higher  than  the  rate  for  potters, 
for  structural  iron  workers,  for  locomotive  engineers,  etc. 

Fatal  accidents  cause  about  50  per  cent,  of  the  deaths  of  the 
members  of  the  firemen's  insurance  organization.  Fatal  acci- 
dents occur  more  frequently  to  firemen  than  to  any  other  occu- 
pation included  in  the  Medico- Actuarial  Investigation;  they 
were,  for  instance,  distinctly  more  frequent  than  for  miners 
of  any  kind,  or  for  structural  iron  workers. 

The  standard  rating  of  accident  insurance  companies  groups 
locomotive  firemen  in  the  most  dangerous  class  for  which  they 
accept  insurance. 

The  risk  of  temporary  disablement  and  of  permanent  partial 
disablement  is  50  per  cent,  higher  for  firemen  than  it  is  for 
engineers. 

The  fireman  seems  to  be  more  exposed  to  injuries  like  strains 
and  sprains  (which  cause  greater  loss  of  time  than  other 
injuries)  than  any  other  group  of  railway  employees. 
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The  fireman's  injuries  affect  all  parts  of  his  body  and  special 
protection  against  them  seems  impossible.  Fractured  bones 
are  a  conspicuous  feature  of  his  injuries. 

Loss  and  impairment  of  eyesight  and  liability  to  nervous 
disease  are  special  hazards  of  the  fireman's  occupation. 

While  part  of  the  fireman's  risk  is  due  to  the  fact  that  the 
"new-comer"  in  any  occupation  has  a  high  accident  rate, 
the  general  hazard  of  the  occupation  is  so  great  as  to  be 
principally  responsible  for  the  high  rates  for  death  and  injury. 

LIST  OF  SOURCES. 

Actuarial  society  of  America.  Experience  of  thirty-four  life  companies 
upon  ninety-eight  special  classes  of  risks.  Comp.  and  pub.  by  the  Actuar- 
ial society  of  America.    New  York,  1903. 

American  academy  of  railway  surgeons.  Report  of  the  .  .  .  annual 
meeting.    Chicago. 

Board  of  arbitration  m  the  controversy  between  the  eastern  railroads 
and  the  Brotherhood  of  Locomotive  Firemen  and  Enginemen,  1913. 
Proceedings.  Arbitration  between  the  eastern  railroads  and  the  Brother- 
hood of  Locomotive  Firemen  and  Enginemen  submitted  to  arbitration, 
under  the  Erdman  act,  by  agreement  dated  Feb.  18,  1913.  At  Waldorf 
Astoria  hotel,  New  York,  March  10-April  5,  1913.  New  York,  1913.  In 
4  volumes. 

Braehmer,  O.  Eisenbahnhygiene,  von  Dr.  Otto  Br&mer.  2.  Aufl. 
Unter  Mitwirkung  der  Herren  Geheimen  Baurate  Bathmann  und  Bork  in 
Berlin  und  Schimiacher  in  Potsdam,  neu  bearb.  von  Dr.  Ernst  Schwechten. 
Mit  28  Tafeln,  einer  Karte  und  81  Abbildungen  im  Text.  JenA,  G.  Fischer, 
1904. 

Braun,  H.  Die  Sterblichkeits-  imd  Invalidit&ts-verh&ltnisse  des  Loco- 
motivpersonals  deutscher  Eisenbahnen.  In  Zeitschrift  f.  d.  ges.  Versich- 
erungs-wissenschaft,  1911,  pages  429  ff.  and  635  ff. 

Brotherhood  of  Locomotive  Firemen  and  Enginemen.  International 
president.  Eastern  concerted  wage  movement,  1912-1913.  Supplemental 
report  of  the  International  president.  Brotherhood  of  Locomotive  Fire- 
men and  Enginemen,  for  the  three  months  ending  March  31,  1913.  n.  p. 
1913. 

Classification  of  occupations  for  accident  and  health  insurance.  As 
approved  by  International  association  of  accident  underwriters.  Rev.  and 
cor.  to  February  1,  1912.    New  York.     1912. 

Crum,  F.  S.  Accidents  to  raih*oad  employees  in  New  Jersey,  1888  to 
1907.     In  Bulletin  of  U.  S.  Bureau  of  Labor,  No.  84. 

Hayes,  D.  A.  Length  of  the  trade  life  in  the  glass  bottle  industry.  In 
Annals  of  the  American  Academy  of  Political  and  Social  Science,  May, 
1906. 


Digitized  by  CjOOQ IC 


25]        The  Occupation  Hazard  of  Locomotive  Firemen.       201 

Hoffman,  F.  L.  Industrial  accidents  and  trade  diseases  in  the  United 
States.  In  Transactions  of  the  fifteenth  International  Congress  on  Hy- 
giene and  Demography,  vol.  1,  pp.  763  ff. 

Hoffman,  F.  L.  Physical  and  Medical  Aspects  of  Labor  and  Industry. 
In  Annals  of  the  American  Academy  of  Political  and  Social  Science,  May, 
1906. 

Hunter,  A.  Mortality  among  Insured  Lives  engaged  in  certain  Occupa- 
tions mvolving  additional  hazard,  such  as  liquor  dealers,  railroad  men, 
miners,  policemen  and  electricians.  In  Transactions  of  the  Actuarial 
society  of  America,  May,  1907  (vol.  X,  no.  37). 

Medico-acttuuial  mortality  investigation.  Comp.  and  pub.  by  the  Asso- 
ciation of  Hfe  insiurance  medical  directors  and  the  Actuarial  society  of 
America.     New  York,  1912-13.    In  4  volimies. 

VobiDe  in  is  eotitkd  "  Effeet  of  Oecupaticm  on  Mortality." 

New  York  Life  Insurance  Co.  Treatment  of  applicants  engaged  in 
occupations  which  involve  some  additional  hazard.  Form  1519.  May, 
1912    (pamphlet,  12  pp.). 

(VConnell,  J.  The  Manhood  tribute  to  the  modem  machine:  influences 
determining  the  length  of  the  trade  Ufe  among  machinists.  In  Annals  of 
the  American  Academy  of  Political  and  Social  Science,  May,  1906. 

Oliver,  Sir.  Thomas.  Dangerous  trades:  the  historical,  social,  and 
legal  aspects  of  industrial  occupations  as  affecting  health,  by  a  number  of 
experts;  ed.  by  Thomas  Oliver.     London,  J.  Murray,  1902. 

Overlook,  M.  G.  The  working  people:  their  health  and  how  to  protect 
it,  by  M.  G.  Overlook.    Worcester,  Mass.,  The  Blanchard  press,  1910. 

Prinzing,  F.  Handbuch  der  medizinischen  Statistik.  Von  dr.  med. 
Friedrich  Prinzing.     Jena,  G.  Fischer,  1906. 

Prudential  insurance  company  of  America,  Newark,  N.  J.  Exhibits  of 
the  Prudential  insurance  company  of  America,  International  congress  on 
hygiene  and  demography,  Washington,  D.  C,  September,  nineteen  twelve. 
Newark,  Prudential  press,  1912. 

General  mortality  data  of  particular  occupations. 

Risser  — .  Etablissement  d'une  table  provisoire  de  mortality  des  ouv- 
riers  mineurs  dans  les  mines  de  combustibles  min^raux  et  dans  les  antres 
mines  (France).  In  Bulletin  trimestriel  de  Tlnstitut  des  Actuaires  Fran- 
5ais,  No.  95. 

U.  S.  Bureau  of  the  Census.  Thirteenth  Census,  1910.  Population, 
vol.  IV,  Occupation  Statistics. 

U.  S.  Bureau  of  the  Census.  Mortality  statistics,  1909.  Tenth  annual 
report  with  revised  rates  for  the  intercensal  years  1901  to  1909,  based  upon 
the  census  of  1910.    Washington,  1912. 

U.  S.  Bureau  of  labor.    Workmen's  insurance  and  benefit  funds  in  the 
United  States.    Washington,  Govt,  print,  off.,  1909.     (Annual  report  of 
the  commissioner  of  labor,  23d,  1908.) 
laoed  ak>i  n  the  Congrearionftl  series,  no.  5494.  as  House  doc.  1566. 60th  Cong.,  2d  sees. 


Digitized  by  CjOOQ IC 


202  American  Statistical  Association.  [26 

U.  S.  Employers'  liability  and  workmen's  compensation  commission. 

Message  of  the  President  of  Uie  U.  S.  transmitting  the  report  of  the  Employ- 
ers' liability  and  workmen's  compensation  commission, — ^together  with  the 
hearings  held  before  the  commission.    Washington,  Govt,  print,  off.,  1912. 

Westergaard,H.  Die  Lehre  von  der  Mortalit&t  und  Morbilit&t.  Anthro- 
pologisch-statistische  Untersuchungen,  von  Harald  Westergaard.  2.  voU- 
st&ndig  lungearb.  Aufl.    Jena,  G.  Fischer,  1901. 

Zeitschrift  fUr  die  gesamte  Versicherungs-wissenschaft;  hrsg.  vom  Deut- 
schen  Verein  fdr  Versichenmgs-wissenschaft.  Berlin,  E.  S.  Mittler  und 
Sohn. 


Digitized  by  CjOOQ IC 


27]       Vital  Statistics— The  White  Slave  of  Sanitation.      203 

VITAL  STATISTICS— THE  WHITE  SLAVE  OF 

SANITATION.* 

By  Cresst  L.  Wilbur,  M.D.,  Director  of  Vitcd  StatiaticSf  New  York 
State  Department  of  Healthy  Albany. \ 


Vital  statistics  are  almost  universally  recognized  by  prac- 
tical sanitarians  to  be  the  absolutely  necessary  bases  of  all 
progressive,  modem  public  health  work.  What  we  call  State 
Medicine  undoubtedly  owes  its  origin  to  the  systematic  collec- 
tion and  study  of  the  vital  facts  of  human  life  first  carried  out 
in  the  splendid  series  of  English  reports  of  the  Registrar-Gen- 
eral begun  by  Dr.  William  Farr  nearly  eighty  years  ago  (1837). 
Today  it  should  scarcely  require  explanation  or  argument, 
especially  before  an  audience  of  medical  men — and  women — 
to  show  that  the  city,  state,  or  country  that  continues  to  dwell 
in  ignorance  of  its  exact  sanitary  condition,  as  shown  by  ab- 
solutely reliable  vital  statistics,  is  an  anachronism,  a  relic  of 
the  dark  iages,  fitter  for  association  with  those  who  still  believe 
in  witchcraft  and  amulets  than  with  the  scientific  sanitarians 
of  the  present  day. 

It  is  unnecessary,  but  I  love  to  quote  the  emphatic  declara- 
tion of  Doctor  Fulton,  Secretary-General  of  the  International 
Congress  on  Tuberculosis  and  of  the  International  Congress  of 
Hygiene  and  Demography,  the  accomplished  and  experienced 
executive  oflScer  of  the  Maryland  State  Board  of  Health — a 
state,  by  the  way,  which  in  common  with  New  York  is  now 
putting  into  effect  a  system  of  district  sanitary  supervisors  or 
health  ofiicers,  the  results  of  which  will  undoubtedly  be  of 
much  interest  in  connection  with  a  similar  plan  of  sanitary 
organization  proposed  for  Michigan.     Doctor  Fulton  said: 

"Public  hygiene  is  built  upon,  is  controlled  and  directed  by, 
and  is  everlastingly  in  debt  to  vital  statistics.  The  might 
and  the  right  to  direct  the  future  of  preventive  medicine,  to 
make  and  to  terminate  contracts,  to  approve  and  reject  risks, 
to  test  materials  and  methods,  to  invest  means  and  distribute 

*  Vvpet  read  before  the  Midiigan  State  Medical  Society,  Lansing,  Septonber  10, 1914. 

t  Chief  Statistician  for  Vital  SUtistics,  1906-14,  U.  S.  Bureau  of  the  Census,  Department  of  Corn- 
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profits,  these  things  belong  inalienably  to  vital  statistics. 
Every  wheel  that  turns  in  the  service  of  public  health  must  be 
belted  to  this  shaft,  otherwise  preventive  medicine  must 
remain  invertebrate  and  unable  to  realize  the  profits  available 
from  the  magnificent  offerings  of  collateral  sciences.  If  the 
unborn  historian  of  hygiene  in  the  twentieth  century  shall 
find  one  anomaly  more  curious  than  any  other,  it  will  be  that 
the  twentieth  century,  opening  with  prodigious  resources, 
immediately  available,  ran  a  third  or  half  its  course  before 
these  resources  became  so  standardized  that  each  unit  of 
power  might  be  accounted  for  in  a  definite  scheme  of  vital 
statistics. " 

Today  every  public  health  official,  every  enlightened  phy- 
sician, every  earnest  social  worker  demands  the  aid  of  accurate 
vital  statistics.  The  great  life  insurance  companies  are  in  the 
field  for  longer  and  better  human  life — not  from  selfish  motives 
of  saving  dollars  and  cents  through  the  prolongation  of  the 
lives  and  usefulness  of  their  policyholders,  but,  as  I  believe, 
through  the  purest  altruistic  motives.  As  a  sample  of  the 
splendid  work  performed  by  the  statisticians  and  medical 
officers  of  prominent  life  insurance  companies,  Hoffman, 
Rittenhouse,  Marsh,  and  many  others,  I  may  quote  from  a 
leaflet  recently  gotten  out  by  Dr.  Louis  I.  Dublin,  Statistician 
of  the  Metropolitan,  under  the  title,  ''Why  States  Should 
Support  Vital  Statistics.  *' 

Doctor  Dublin  says;  "Vital  statistics  is  a  system  of  ac- 
counting for  human  life.  Just  as  the  business  man  gets 
accurate  information  for  the  proper  management  of  his  affairs, 
so  the  State  should  secure  knowledge  of  the  nature  and  extent 
of  its  vital  resources.  Without  vital  statistics,  the  State 
cannot  know  how  best  to  safeguard  thJB  health  and  prosperity 
of  its  citizenship.  Births,  marriages  and  divorces,  and  cases 
of  sickness  and  death  are  facts  with  which  the  modem  State 
is  most  concerned.  They  correspond  to  the  income  and  dis- 
bursements of  the  business  man.  A  balance  sheet  properly 
kept — [note  the  words  "properly  kepf  ] — by  the  State  shows 
whether  or  not  progress  is  being  made.  .  .  .  Statistics 
of  sickness  and  death  are  among  the  community's  chief  means 
of  preventing  suffering  and  saving  life.     The  health  officer 
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must  know  where  eases  of  contagioiis  diseases  are  found;  for 
only  in  this  way  can  he  check  epidemics  and  protect  the 
people.  Death  certificates  tell  the  modem  health  oflScer  just 
what  are  the  chief  weaknesses  in  his  sanitary  arrangements. 
Too  many  cases  of  typhoid  fever  point  to  a  bad  water  supply, 
to  an  inadequate  sewerage  system,  or  to  polluted  milk.  A 
large  number  of  deaths  from  tuberculosis  points  out  a  dis- 
tinct health  policy  to  the  community  and  tells  definitely 
whether  the  facilities  at  hand  are  sufficient  to  cope  with  the 
situation.  Today,  no  community  can  properly  safeguard  the 
health  of  its  people  if  it  has  not  at  hand  accurate  and  complete 
statistics  of  sickness  and  death." 

"Accurate  and  complete  statistics  of  sickness  and  death!" 
Have  you  accurate  and  complete  statistics  of  sickness  in  Michi- 
gan? Are  even  your  statistics  of  deaths — and  of  births  also, 
because  the  exceedingly  important  ratio  of  infantile  mortality 
depends  upon  complete  registration  of  all  births  that  occur — 
accurate  and  complete  as  they  should  be  for  the  protection 
of  the  interests  of  all  citizens  of  the  state,  and  especially  of  the 
children  bom  therein?  Your  answer  must  be  No;  and  yet 
Michigan  is  far  in  advance  of  many  states  of  the  Union  with 
respect  to  the  registration  of  vital  statistics,  and  was,  at  one 
time,  thanks  to  that  grand  pioneer  sanitarian  whom,  to  the 
eternal  disgrace  of  the  state,  Michigan  has  neglected  to  honor 
as  he  has  well  deserved,  a  leader  not  only  in  the  United 
States  but  in  the  world  in  this  most  fundamental  matter  of 
statistics  of  sickness.  I  refer  to  Dr.  Henry  B.  Baker,  for  many 
years  Secretary  of  the  Michigan  State  Board  of  Health.  He 
put  Michigan  on  the  map  in  a  sanitary  sense,  when  doctors 
were  quarrelling  as  to  whether  scarlet  fever  and  diphtheria  were 
infectious,  and  later  arguing  in  a  similar  way  about  tubercu- 
losis. "A  prophet  is  not  without  honor  save  in  his  own  coun- 
try." Here  is  what  Assistant  Surgeon-General  John  W. 
Trask,  United  States  Public  Health  Service,  in  his  recently 
published  monograph,  "Vital  Statistics — A  Discussion  of  What 
They  Are  and  Their  Use  in  Public  Health  Administration," 
says  of  Doctor  Baker's  epoch-making  work: 

"Massachusetts  and  Michigan  were  pioneers  in  the  collec- 
tion of  information  regarding  the  prevalence  of  disease.     .     .     . 
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"Eaxly  development  in  Michigan.  The  plan  which  the 
Massachusetts  State  Board  of  Health  adopted  in  1874  of 
furnishing  postal-card  blanks  to  voluntary  correspondents 
for  the  purpose  of  collecting  weekly  information  of  the  preva- 
lence of  disease  was  adopted  by  the  Michigan  State  Board  of 
Health  in  1876.  In  its  annual  report  for  the  year  the  State 
Board  of  Health  in  referring  to  the  matter  states,  'A  knowledge 
of  the  nature  and  extent  of  prevalence  of  at  least  the  several 
prominent  diseases  throughout  the  State  has  from  the  first 
organization  of  the  board  been  considered  desirable.'" 
♦        *        ♦        ♦        ♦ 

"  The  Michigan  law  seems  to  be  the  first  one  looking  to  the 
comprehensive  collection  of  information  in  regard  to  the 
prevalence  of  disease,  and  for  a  number  of  years  the  work  was 
carried  on  with  intelligence  and  perseverance  under  the  able 
supervision  of  Dr.  Henry  B.  Baker,  Secretary  of  the  State 
Board  of  Health.  Doctor  Baker  was  truly  a  pioneer  in  this 
work  and  many  years  ahead  of  his  time  in  his  appreciation  of 
its  importance." 

I  believe  that  you  will  all  concur  with  me  in  this  magnificent 
tribute,  from  the  head  of  the  Government  work  in  morbidity 
statistics,  to  Dr.  Henry  B.  Baker,  a  citizen  of  Michigan. 
Ousted  from  the  important  oflSce  of  executive  health  oflScer  of 
Mighican  by  the  agency  of  cheap  and  nasty  political  "workers" 
— I  will  not  disgrace  the  name  of  ''politician,"  which  may  be 
used  in  an  honorable  sense,  by  applying  it  to  such  Grylles,  to 
whom  the  valuable  reports  and  collections  of  sanitary  and 
statistical  documents  made  through  many  years  by  Doctor 
Baker  were  indeed  "pearls" — they  went  to  the  junk-dealer 
or  the  bonfire — the  record  of  Michigan,  my  native  State,  and 
whose  honor  is  indeed  dear  to  me,  in  the  treatment  of  its 
pioneer  sanitarian,  is,  and  will  be  forever,  a  disgrace  to  the 
people  of  the  State  of  Michigan,  and  to  its  medical  profession — 
if  they  only  realized,  and  thoroughly  comprehended,  what  a 
grievous  thing  they  have  permitted  to  be  done. 

I  have  spoken  with  some  feeling  in  this  matter  for  I  owe 
personally  a  very  large  debt  to  Doctor  Baker.  When  I 
assumed  the  direction  of  the  Michigan  vital  statistics  back  in 
'93  at  a  time  when  they  were  merely  a  laughing-stock  for  incom- 
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pleteness  and  general  worthlessnesS;  it  was  Doctor  Baker  to 
whom  I  turned  for  advice  and  helpful  counsel  in  every  emer- 
gency. You  may  recall,  perhaps,  at  least  some  of  the  older 
members  of  this  Society  may  recall,  the  first  paper  that  I  ever 
prepared  for  an  audience  on  vital  statistics,  which  was  pre- 
sented at  the  annual  meeting  of  the  Michigan  State  Medical 
Society  at  Grand  Rapids  in  1894,  and  discussed  by  Doctor 
Baker.  From  that  date,  with  the  help  of  Doctor  Baker, 
Dr.  George  E.  Ranney  of  Lansing,  Dr.  Leartus  Connor  of 
Detroit,  Dr.  Eugene  Boise  of  Grand  Rapids,  Dr.  A.  W.  Alvord 
of  Battle  Creek,  and  other  members  of  this  Society,  began  the 
movement  which  resulted  in  the  passage  of  a  modem  vital 
statistics  law  for  Michigan,  a  law  which,  in  all  essential  details, 
was  identical  with  what  is  now  known  as  the  ''Model  Law," 
recommended  by  the  American  Public  Health  Association,  the 
American  Medical  Association,  the  Bureau  of  the  Census,  and 
now  in  practical  and  successful  operation  in  a  score  of  states — 
among  which,  I  am  glad  to  say,  since  January  1,  1914,  may  be 
numbered  New  York.  And  the  Michigan  law,  in  turn,  was 
based  largely  upon  the  work  of  Dr.  Elisha  Harris  of  New 
York;  so  the  circle  returns. 

I  said  that  all  modern  public-health  workers  were  convinced 
of  the  importance  of  accurate  vital  statistics  as  a  basis  for  their 
efforts.  Unfortunately,  this  statement  is  not  quite  true,  at 
least  for  the  United  States.  This  country  is  far  in  the  rear 
of  other  civilized  nations  with  respect  to  vital  statistics,  due 
to  the  fact  that  each  of  the  forty-eight  sovereign  states  must 
legislate  for  itself.  In  going  about  the  country  during  the 
past  dozen  years  for  the  purpose  of  promoting  the  passage  and 
enforcement  of  good  registration  laws,  I  have  come  upon  some 
curious  experiences.  I  am  glad  to  say  that  the  value  of  vital 
statistics  is  almost  everywhere  recognized;  the  growth  of  the 
registration  area  from  about  two  fifths  of  the  total  population 
in  1900  to  nearly  two  thirds  in  1913  is  evidence  of  this  fact. 
Most  of  all,  during  very  recent  years,  is  the  enthusiastic 
growth  of  registration  territory  in  the  South,  an  important 
portion  of  the  country  which,  prior  to  1911  when  Kentucky 
was  admitted,  had  no  registration  state.  Now  good  laws  are 
in  effect  in  Virginia,  North  Carolina,  Tennessee,  Arkansas, 
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Mississippi,  Louisiana,  besides  a  bill  passed  by  both  branches 
of  the  South  Cardina  Legislature  and  still  awaiting  approval* — 
or  rejection — by  Governor  Blease.  Every  state  in  the  Unioii 
at  the  present  time  has  some  form  of  state  law  for  this  purpose, 
not  always  a  good  law  but  at  least  some  legal  recognition  ot  the 
importance  oi  vital  statistics  to  the  community,  with  one 
exception.  That  is  the  State  oi  Georgia,  and  I  hope  that  before 
this  paper  is  presented,  the  earnest  efforts  of  many  citiz«QU9  oi 
that  State  and  the  able  editorials  and  articles  on  the  subject 
in  a  large  proportion  of  the  state  press  will  be  rewarded  by  the 
passage  of  a  good  law. 

Curiously  enough,  Georgia,  the  most  backward  of  aU  Amer- 
ican states  up  to  the  present  time  with  respect  to  the  keeping 
of  records  of  the  births  and  deaths  of  its  people,  presents  the 
only  state  sanitary  organization  that  I  have  ever  heard  of  to 
go  on  record  as  disparaging  the  practical  value  of  vital  statistics 
for  sanitary  work.  The  condition  is  so  unique,  and  so  amusing 
in  these  days  of  sanitary  progress,  that  I  may  quote  briefly 
from  a  long  letter  officially  signed  by  Emory  R.  Paik,  M.D,, 
Director  Publicity  Department  of  the  Georgia  State  Board  of 
Health,  as  printed  in  the  Atlanta  Journal^  June  10,  1914,  and 
also  from  a  scathing  editorial  in  the  same  issue  by  Mr.  James 
R.  Gray,  under  the  caption  " Remarkable! *'  from  which  it 
appears  how  far  lay  public  sentiment  may  be  in  advance  oA 
benighted  and  fossilized  so-called  "professional''  opinion. 

Here  are  some  gems  from  Doctor  Park's  contributicm  to 
sanitary  and  statistical  science: 

"  We  beg  to  state  that  in  our  opinion  there  is  no  more  striking 
example  of  the  fallacy  of  figures  than  in  the  collection  of  vital 
statistics.  ...  we  think  it  is  of  a  great  deal  more 
importance  to  the  health  and  treasury  of  Georgia  for  the  com- 
monwealth to  provide  county  boards  of  health,  county  health 
officers,  and  money  sufficient  to  enforce  our  health  laws,  than 
it  would  be  for  the  state  to  spend  several  thousands  of  dollars 
annually  in  collecting  mere  figures  which  tend  to  show  how 
many  died  of  this  and  how  many  of  that  disease." 

"  While  we  do  believe  that  vital  statistics  are  of  some  value 
to  public  health  officials  in  fighting  disease,  we  most  positivdy 

*  Approved  September  1, 1914. 
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do  not  think  that  vital  statistics  are  essential.  While  it  would 
be  convenient  in  some  respects  to  be  able  to  know  that  here  so 
many  died  of  this  and  there  so  many  of  that  disease  during 
such  and  such  a  period,  still  this  luxury  can  be,  at  least  for 
the  present,  dispensed  with.  We  all  know  that  preventable 
disease  stalks  in  our  midst  constantly  [possibly  it  would  not 
"stalk"  so  constantly  in  your  "midst"  if  you  had  a  little 
precise  information  about  its  occurrence],  and  it  is  no  more 
essential  for  the  medical  profession  to  know  just  how  many 
died  of  such  and  such  a  cause  in  order  to  give  the  profession  a 
correct  point  to  work  from  in  a  campaign  against  disease  than 
it  is  essential  for  lawyers  and  sheriffs  to  know  just  how  many 
people  were  murdered  last  year  to  enable  them  to  start  or 
continue  a  campaign  this  year  against  crime."  [!] 

Referring  to  Cabot's  and  Oertel's  misunderstood  criticisms 
oi  diagnoses  of  causes  of  death,  which,  so  far  as  they  are  well- 
founded,  apply  with  even  greater  force  to  those  daily  diagnoses 
employed  by  the  physician  for  the  treatment  of  disease,  he 
says: 

'^Taking  our  population  as  a  basis,  one  could  easily  [note  the 
foolish  word],  from  statistics  gathered  in  other  parts  of  the 
country  [Georgia,  a  mere  parasitic  State,  sucking  nutriment 
from  more  progressive  communities;  the  whole  is  a  sad  adver- 
tisement of  health  conditions  in  Georgia  and  a  terrible  arraign- 
ment of  ignorant  and  incapable  health  direction] — since  the 
proportion  of  error  is  quite  as  great  as  it  would  be  here,  and 
probably  following  the  same  general  lines — ^in  a  few  hours  give 
to  Georgia  statistics  that  would  be  in  every  way  as  reliable  as 
those  that  could  be  collected  under  present  conditions." 

In  which  last  remark  I  most  cordially  agree  with  Doctor 
Park,  it  being  understood  that  the  "present  conditions'*  refers 
to  collection  by  the  state  health  authorities,  concerning  whom 
Doctor  Park  explicitly  stated  that  the  letter  was  prepared  by 
"our  desire  to  give  to  the  people  of  Georgia  the  benefit  of  their 
boMrd  of  health's  opinion  on  this  subject,  the  importance  of 
which  is  often  inadvertently  overrated." 

Says  Mr.  Gray,  in  editorial  comment: 

"Angds  and  ministers  of  grace  defend  us!  Do  business  cor- 
porations regard  book-keeping  as  a  luxury?    Shall  the  State 
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regard  lif  e-and-death  book-keeping  as  a  luxury?  Is  it  merely  a 
'convenience'  to  know  the  extent  and  the  area  of  particular 
diseases,  to  know  whether  they  are  diminishing  or  increasing, 
to  know  just  where  and  how  to  direct  health  campaigns  for 
the  accomplishment  of  definite  and  enduring  results? 
«        «        «        «        « 

'It  is  due  our  State  Board  of  Health,  as  well  as  the  rank  and 
file  of  our  people,  that  the  Legislature  establish  a  vital  statistics 
bureau  for  Georgia.  If  it  be  audacious  to  insist  upon  this 
point,  in  the  teeth  of  the  highly  original  communication  we 
publish  elsewhere,  we  can  only  fall  back  upon  the  opinion  of 
the  State  Medical  Association,  of  national  health  authorities, 
of  the  national  census  bureau,  and  upon  the  example  of  forty- 
seven  States  who,  in  this  respect,  have  left  Georgia  'in  the 
dark  backward  and  abysm  of  time.  "* 

So  much  for  Georgia!  But  before  you  laugh,  or  at  least 
before  you  laugh  too  consumedly,  do  you  remember  when 
physicians  in  Michigan  were  protesting  against  reporting 
scarlet  fever  and  diphtheria?  And  bullyragging  Doctor  Baker 
and  the  State  Board  of  Health  because  "consumption"  had 
been  made  a  reportable  disease?  Considerable  water  has  gone 
under  the  mill  since  that  time,  but  are  you,  as  physicians, 
promptly  reporting  your  cases  of  communicable  diseases  today, 
as  required  by  law?  Do  you  report  all  births  within  the  limit 
set  by  law?  And  do  you,  as  members  of  County  Societies  and 
of  the  great  State  organization,  uphold  the  hands  of  the 
administrative  officers  of  public  health  and  vital  statistics  and 
demand  that  those  laws  be  enforced,  to  the  letter,  with  pun- 
ishment of  the  negligent  and  lazy,  even  though  they  be  your 
professional  brethren  in  high  standing,  for  the  benefit  of  the 
people  of  the  statue? 

It  is  not  yet  time  to  smile  at  other  states! 

While  I  think  he  is  exceedingly  misguided  and  uninformed, 
I  admire  Doctor  Park's  outspoken  statement  of  his  position 
and  that  of  the  Georgia  State  Board  of  Health,  and  greatly 
prefer  it  to  the  hypocrisy  that  talks  long  and,  apparently, 
with  earnestness  of  the  "value  of  vital  statistics,"  then  nul- 
lifies or  prevents  all  successful  work  in  that  direction  for  the 

^A  TiUl  statiatics  bill  wm  passed  by  the  Georgia  legislature  August  7,  1914. 
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sake  of  personal  or  professional  "graft."  Or  that,  recognizing 
the  need  of  accurate  vital  statistics  in  the  state,  permits  politi- 
cal grafters  to  make  patronage  out  of  registration  laws  and  to 
barter  their  enforcement  for  party  or  personal  help. 

Vital  statistics  has  been  more  prostituted  to  base  political 
ends  than  any  other  branch  of  public  health  work.  This  is 
why  I  chose  the  title  for  this  paper — "Vital  Statistics — the 
White  Slave  of  Sanitation" — ^because  the  "rotten  vital  sta- 
tistics" with  which  this  country  is  afflicted  are  largely  due  to 
the  lack  of  protection  and  encouragement  for  trained  statistical 
workers,  and  security  of  tenure  against  the  personal  and  politi- 
cal attacks  often  made  as  a  result  of  conscientious  enforcement 
of  law.  The  medical  profession  is  too  often  careless,  perhaps 
deceived  by  some  influential  physician  who  assumes  the  right 
to  violate  the  law  at  his  will,  and  health  officers  and  registrars 
are  afraid,  with  reason,  to  do  their  manifest  duty. 

Whoever  tampers  with  public  health — and  vital  statistics, 
except  perhaps  in  Georgia,  is  the  absolutely  necessary  basis  of 
public  health — is  a  criminal.  Doctor  Vaughan  has  said,  I 
believe,  that  when  a  death  from  typhoid  fever  occurs  some- 
body ought  to  be  considered  a  murderer  and  punished  accord- 
ingly. Certainly,  in  my  judgment,  the  members  of  a  City 
Council  who,  knowingly  and  for  their  personal  profit,  delay 
the  installation  of  a  proper  system  of  water  supply,  thereby 
causing  needless  deaths,  are  guilty  of  murder  and  should  be 
treated  with  far  greater  severity  than  the  criminal  who  slays 
in  a  moment  of  passion.  And  a  great  state  medical  organiza- 
tion, prating  for  years  of  the  importance  of  vital  statistics 
and  knowing  absolutely,  as  no  competent  sanitarian  doubts 
for  a  moment,  that  reliable  vital  statistics  means  the  saving 
of  lives — ^what  shall  we  think  of  medical  men  who  defer,  even 
for  a  month  or  a  year,  the  effective  registration  of  vital  sta- 
tistics in  order  to  protect  their  semi-political  organization  and 
escape  the  mortification  of  renouncing  the  ineffective  agencies 
with  which  they  have  gold-bricked  their  own  state?  Is  true 
state  love  and  patriotism  dead  that  men  care  more  for  power 
and  self-aggrandizing  machinery  than  for  human  lives — at 
least  their  neighbors'  children — that  might  be  saved  by  using 
the  results  of  effective  registration  of  vital  statistics?     Give 
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me  Doctor  Park,  in  preference  to  such  traitors  to  their  state 
and  to  their  profession,  every  time! 

We  are  cultivating  a  keener  sense  for,  and  a  sharper  distaste 
of,  graft  with  the  passing  of  every  year.  Conditions  that 
existed  even  a  decade  ago  are  imthinkable  now.  The  public 
conscience  is  awakening,  if  not  yet  fully  awake.  Why  here 
in  this  Capitol  building,  ten  years  ago,  I  well  recall  the  scorn 
with  which  a  member  of  the  Legislature  resented  the  imputa- 
tion that  the  possession  of  railway  passes  might  influence  his 
vote,  or  at  least  his  attitude,  toward  railway  measures.  And 
this  year  in  Congress  the  20-cent  mileage  (feature  of  the  appro- 
priation bill)  was  almost  done  away  with.  Graft  may  be 
defined  as  the  obtaining  of  money,  or  other  reward,  for  services 
not  performed.  It  includes  the  farming-out  of  state  employ- 
ment, which  should  be  strictly  under  a  thoroughly  enforced 
and  protected  civil  service,  to  further  the  political  or  personal 
ends  of  individuals.  It  creeps  in  in  unexpected  places,  in 
city,  state,  even  in  Federal  government  afifairs.  Why,  do 
you  know  that  this  year.  Anno  Domini  1914,  on  the  twentieth 
of  July,  the  registration  area  of  the  United  States — an  area 
which  it  has  taken  many  years  of  devoted  work  and  hearty 
co5peration  on  the  part  of  the  Federal  and  State  authorities 
to  build  up,  was  practically  absolutely  destroyed?  I  do  not 
suppose  that  a  single  member  of  Congress  knew  of  the  gravity 
of  the  situation.  Indeed,  I  do  not  know  that  since  the  founda- 
tion of  the  Government  even  one  member  of  Congress  has 
given  a  single  moment  of  his  time  to  the  constructive  consid- 
eration of  the  great  problem,  underlying  all  our  efforts  for 
eflBcient  public-health  work  on  a  national  scale  in  this  country, 
of  how  shall  the  United  States  obtain  effective  registration  of 
vital  statistics  for  the  country  as  a  whole.  Few  indeed  have 
given  even  the  most  casual  consideration,  and  even  the  meas- 
ures recommended  by  the  American  Medical  Association  were 
most  defective  in  this  important  respect.  While  I  believe 
that  the  problem  will  be  solved,  and  that — as  most  particu- 
larly, in  some  very  important  respects,  a  problem  of  State 
Medicine — ^it  will  be  solved  by  the  National  Department  of 
Public  Health  which  is  sure,  some  day,  to  be  established,  while 
the  present  ignorance  and  indifference  of  the  medical  profes- 
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sion  to  this  fundamental  matter  of  thorough  enforcement  of 
registration  laws  continue,  the  experiment  would  be  very  dan- 
gerous. Vital  statistics  must  be  protected  from  graft,  and  the 
meanest  kind  of  graft  is  the  peddling  of  cheap  appointments 
and  the  displacement  of  trained  and  conscientious  workers  in 
this  field. 

Graft  is  the  payment  for  services  not  rendered.  When  the 
Michigan  State  Medical  Society  went  before  the  Legislature 
in  1895  and  1897,  through  its  committees,  they  took  pains  to 
declare  that  the  proposed  law  was  not  for  the  special  benefit 
of  the  doctors  of  the  State;  nay  more,  that  it  imposed  certain 
duties  upon  physicians  without  giving  them  special  compen- 
sation therefor.  Experience  has  demonstrated  that  such  com- 
pensation does  not  procure  complete  registration.  But  after 
the  law  was  passed,  committees  of  certain  county  societies 
procured  an  amendment  giving  physicians  and  midwives  fifty 
cents  for  each  birth.  It  did  not  improve  the  completeness  of 
the  returns  to  any  extent  if  at  all.  While  the  individual  phy- 
sician may  with  propriety  receive  any  fee  granted  him  by 
state  law,  how  does  the  organized  profession  stand  with  re- 
spect to  the  compensation  paid  for  complete  returns  and  the 
value  therefor  not  delivered?  Does  it  come  under  the  defini- 
tion of  graft,  and  would  it  be  well  to  appoint  a  committee  to 
consider  the  propriety  of  using  the  whole  force  of  this  Society, 
State  and  County  organizations  alike,  to  "deliver  the  goods/' 
or  else  cut  out  the  belittling  fee  and  support  the  authorities 
in  the  thorough  enforcement  of  law,  by  means  of  the  penalties 
thereof  when  found  necessary? 

Just  as  I  left  Albany  I  had  the  pleasure  of  receiving  a  copy 
of  the  splendid  address  of  your  President,  Doctor  Kiefer,  and 
as  I  write  I  have  just  enjoyed  the  privilege  of  reading  the  re- 
marks of  Doctor  Sawyer.  The  earnestness  of  these  addresses, 
which  I  may  take  as  representative  of  the  active  spirit  of  sani- 
tary advancement  now  animating  the  Michigan  State  Medical 
Society,  demands  that  I  should  render  to  you,  as  a  loyal  mem- 
ber of  this  Society  and  a  citizen  of  Michigan — until  the  estab- 
lishment of  my  residence  in  New  York — the  best  information 
and  judgment  of  which  I  am  capable  relative  to  the  condition 
and  conduct  of  the  work  in  vital  statistics  in  Michigan,  my 
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native  State,  whose  registration  service  I  had  the  honor  to 
establish  and  conduct  for  thirteen  years  prior  to  my  service 
as  Chief  Statistician  of  the  United  States  Census  Bureau, 
which  terminated  on  July  31,  1914. 

Vital  statistics  in  Michigan,  as  elsewhere,  is  an  essential 
part  of  the  public  health  administration.  It  can  not  be  satis- 
factorily and  successfully  conducted  except  under  medical 
direction  as  a  part  of  the  public  health  department  of  the 
State.  All  states  in  which  this  work  has  been  separated  from 
the  public  health  service  have  seen  their  vital  statistics  undergo 
a  species  of  dry-rot,  in  which  the  important  duties  of  regis- 
tration and  use  of  vital  statistics  have  degenerated  into  a 
mere  perfunctory  clerical  or  political  administration.  Michi- 
gan has  taken  no  part  in  recent  years  in  the  national  advance- 
ment of  vital  statistics,  and  has  failed  to  realize  the  benefits 
that  would  have  been  readily  available  as  a  result  of  the  excel- 
lent Michigan  law.  The  service  has  been  prostituted  to  the 
dirty  expedients  of  political  requirements,  and  the  wages  of 
faithful  workers  have  been  diverted  to  the  support  of  political 
parasites. 

The  remedy  for  this  condition  is  reorganization,  on  a  civil 
service  basis  if  possible,  but  most  emphatically  with  the  abso- 
lute elimination  of  political  favoritism  and  of  those  who  have 
prostituted  the  public  service  for  private  ends;  the  establish- 
ment of  the  vital  statistics  work  as  an  essential,  fundamental, 
honored,  and  adequately  equipped  branch  of  the  state  health 
department;  and  I  believe  also  most  earnestly,  from  my  expe- 
rience in  the  administration  of  the  New  York  law,  with  the 
organic  cooperation  of  the  district  supervisors  to  be  provided 
under  a  general  public  health  law  of  the  type  of  the  Amberson 
bill.  Under  such  conditions  the  sanitary  and  registration 
work  of  the  State  would  again  come  rapidly  to  the  front,  and 
the  rich  dividends  of  human  lives  saved  from  disease  and  death 
would  make  us  wonder  why  this  step  had  been  so  long  delayed. 
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THE  DECADENCE  OF  THE  NATIVE  AMERICAN 
STOCK.  A  STATISTICAL  STUDY  OF  GENEALOG- 
ICAL RECORDS. 

Bt  Fbederick  S.  Cbum. 


In  1906,  Mr.  Frank  N.  Hagar  wrote  a  book  entitled  "The 
American  Family,"  and  in  his  search  for  the  bond  of  family 
•unity — ^the  tie  which  binds  human  couples  together  when  all 
or  most  other  bonds  are  withdrawn — he  found  it  in  the  child. 

Couples  alone  with  this  tie  need  all  the  possible  stimulating 
of  otherwise  conjugal  love,  the  obligations,  the  imprecations 
of  conscience  and  of  society — ^perhaps  the  fear  of  the  law,  to 
hold  them  firm  .  .  .  where  children  are  feared,  eschewed, 
or  avoided,  the  deadly  seeds  of  family  discord  are  ever  ready 
to  spring  up,  take  root  and  cause  the  decay  of  family  unity. 
When  among  any  people  a  general  practice  of  child  preven- 
tion becomes  prevtdent,  that  deadly  ax  has  cut  the  very  tap- 
root of  the  family,  of  its  unity,  its  liife,  its  persistence,  and  with 
it  the  life  and  persistence  of  that  people  and  its  institutions. 

Again,  in  an  earlier  chapter  entitled  "Decadence  of 
Northern  Yankees,"  Mr.  Hagar  stated  as  follows: 

There  seems  to  be  one  central  cause  that  strikes  at  the  family 
that  is  nurtured  here,  and  which  the  foreigner  reared  abroad 
has  escaped: — ^it  is  a  theory  that  ignores  reproduction,  that 
violates  the  principles  of  love  and  domestic  association,  and 
that  b^an  more  obviously  in  fearing  childhood  and  avoiding 
parenthood. 

As  early  as  1897  I  became  interested  in  the  problem  with 
which  this  nation  is  confronted  in  the  appalling  decrease  in 
the  birth-rate  of  its  native  stock — ^the  descendants  of  the 
founders  and  builders  of  this  great  Republic.  An  investiga- 
tion made  at  that  time  into  the  birth-rate  of  Massachusetts 
during  the  period  1850  to  1890  revealed  only  too  clearly  the 
decline  in  the  birth-rate  of  that  commonwealth,  and  the  phe- 
nomenon was  particularly  noticeable  in  the  native  element  of 
the  population.  That  investigation  only  confirmed  the  re- 
sults of  previous  inquiries  and  notably  that  instituted  in  the 
Massachusetts  State  Census  of  1885  whereby  it  was  shown  that 
20.2  per  cent,  of  the  native  married  women  were  without* 
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children  as  against  13.3  per  cent,  of  the  married  women  of 
foreign  birth.  Again,  that  census  of  1886  showed  the  average 
number  of  children  living  per  each  native  married  woman  to 
have  been  1.92,  against  3.01  for  the  married  women  of  foreign 
birth. 

Other  careful  investigators  of  the  subject,  including  R.  R. 
Kuczynski*  in  1901  and  1902,  Allyn  A.  Youngf  in  1906, 
and  Frederick  L.  HoflfmanJ  in  1909,  all  interpret  the  best 
available  data  in  the  same  way  and  all  arrive  at  the  same 
general  conclusion,  namely,  that  the  native  element  is  failing 
to  contribute  anything  like  its  proper  quota  to  the  new  popu- 
lation of  this  country. 

Not  satisfied  with  the  limited  data  of  determining  value 
available  in  the  census  and  registration  reports,  I  have  made 
a  statistical  analysis  of  twenty-two  genealogical  records  of  pio- 
neer families  which  originally  settled  in  New  England  or  the 
middle  Atlantic  states.  The  results  of  this  inquiry  confirm 
all  the  direst  forebodings  of  those  who  have  preached  most 
strenuously  against  race  suicide.  The  results  briefly  set  forth 
in  the  following  table  may  be  considered  absolutely  reliable  and 
representative  of  the  true  state  of  affairs  in  the  native  element 
of  the  population  north  of  the  Mason  and  Dixon  line. 

TABLG  L 

AVERAGE  NUMBER  OF  CHILDREN  PER  WIFE. 

(Btetiitioi  Baiad  upon  Twwty-two  GeDMlogioal  Reeord^  of  Amerieui  FamiHei.) 


Mttriife  Periods. 

Numbs  of 
Whw. 

Number  of 
Childiea. 

Avenn  Number 

ofC^draaper 

Wife. 

Pkvyioui  to  1700 

376 
802 
1.966 
5.530 
8.063 
1.066 

3.084 
5.478 
12.649 
27.320 
10.630 
3.001 

7.37 

1700-1748 

6.88 

1750-1799 

6.48 

1800-1849 

4.94 

IflW-lSOO 

3.47 

1870-1879 

2.77 

ToUb 

12.722 

61.115 

4.80 

*  Onljr  emfolbr  odiM  ieneulogicd  mofdi  mn  und. 

This  table  reveals  most  clearly  the  decadence  of  the  original 
stock  which  with  almost  boundless  energy  "cleared  the  forests, 

^  The  Fecundity  of  the  Natire  end  Foreign-Bom  Population  in  MaeBuehuMtta.  The  Qunr.  Jour, 
of  EoonomiOB..  Not..  1901  and  Feb.,  1902. 

tTheBirth-RnleinNewHunpdiiro.    Qavteriy  PnblimtionB  of  the  Am.  Stet.  Am..  Sept..  1905. 

I  The  Decline  in  the  Birth-Rate.  The  North  Amerioan  Review.  May,  1909.  Matemitjr  Statiitios 
of  the  SUte  of  Rhode  bland.  State  Ceneuf  of  1905.  Prooeedings  of  the  HxtA  Intematiooal  Bucenioe 
Congrees,  London.  1912. 
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gleaned  the  uneven  fields  from  the  glacial  stone  drift,  built  in 
quick  time  their  homely  cabins,  and  moving  from  tract  to 
tract  like  a  collective  array  of  nature's  life,  even  as  the  animals 
and  plants,  spread  with  their  increasing  sons  and  daughters." 
Continuing,  Mr.  Hagar  truly  says :  ''  They  would  have  laughed 
to  scorn  at  the  modem  task  of  dcing  so  simple  a  thing  as  to 
raise  a  child.  Their  women  in  addition  to  the  work  of  their 
large  families,  and  of  ordinary  housekeeping  without  nM)dem 
improvements,  ]>erformed  nearly  all  the  labor  that  is  now  done 
in  factories  and  shops  in  fitting  raw  material  for  use  as  clothing 
and  food."  An  average  per  wife  of  7.37  children  in  the  seven- 
teenth century,  was  4.60  more  than  for  wives  of  their  descend- 
ants married  during  the  ten  years,  1870  to  1879!  Later  data 
are  difficult  to  secure  in  sufficient  number  to  be  reliable,  for  at 
least  thirty  years  must  be  allowed  from  the  date  of  the  mar- 
riage to  the  closing  of  the  record  of  the  children  resulting 
therefrom. 

It  goes  without  sa3ring  that  a  reduction  in  the  average 
niunber  of  children  per  wife  from  7.37  to  2.77  has  not  been 
fully  offset  by  reduced  infant  mortality.  There  is  fragmen- 
tary evidence,  too,  in  census  returns  and  other  sources,  that 
the  present-day  average  number  of  children  in  completed 
American  families  is  considerably  less  than  2.77  per  wife.  In 
fact,  it  is  very  doubtful  if  the  present-day  average  is  as  high 
as  two  children  per  native  American  wife.  Comment  upon 
this  condition  of  affairs  is  unnecessary  at  this  time  except 
that  it  may  be  stated  that  the  facts  available  in  the  most 
reliable  sources  seem  to  indicate  that  the  native  American 
stock  has  reached  the  point  where  it  is  failing  to  maintain 
itself,  that  is,  its  births  are  quite  certainly  fewer  than  its 
deaths  at  the  present  time. 

If  the  seventeenth  century  average  had  prevailed  in  the 
1,086  families  reported  for  1870-1879,  they  would  have  pro- 
duced 4,996  more  children  than  were  actually  recorded.  In 
the  eighteenth  century,  the  size  of  the  family  was  fully  suffi- 
cient to  populate  a  new  country  in  a  normal  way.  From  the 
beginning  of  the  nineteenth  century,  however,  the  decline  in 
the  birth-rate  of  the  native  stock  has  been  so  rapid  as  to  pre- 
clude any  conclusion  other  than  that  it  has  been  deliberate 
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and  largely  the  result  of  selfish  motives.  Such  evidence  as  is 
available  from  the  most  recently  compiled  genealogies  and 
from  such  external  evidence  as  must  be  obvious  to  all  careful 
observers  of  present-day  conditions,  it  is  quite  clear  that  when 
sufiicient  data  are  available  for  marriages  subsequent  to  1880, 
the  average  number  of  children  per  native  wife  will  be  found 
to  have  fallen  to  at  most  two,  and  probably  less. 

Genealogical  records,  however,  do  not  tell  the  whole  story. 
There  are  fewer  marriages  in  proportion  to  the  persons  of 
marriageable  age  than  in  the  early  days  and  there  are  more 
childless  wives,  some  of  whom  are  almost  necessarily  omitted 
from  statistics  based  upon  genealogical  records. 

Every  careful  observer  of  present-day  tendencies  has  noted 
and  many  have  commented  upon  the  fact  that  childless  mar- 
riages, particularly  among  Americans  of  native  stock,  appear 
to  be,  proportionately  to  the.  total  married  women  of  that 
stock,  rapidly  increasing.  The  following  brief  summary  of 
the  12,722  wives  included  in  this  genealogical  investigation  is 
of  exceptional  interest: 

TABLE  n. 

NUMBER  AND  PERCENTAGE  OF  CHnJ>LESS  WIVES, 

StalistioB  of  12.722  Wives  included  in  Twenty-two  Oenealogioa]  Reoords. 


Period. 

Total  Number 
of  Wives. 

Childless  Wivo. 

Number. 

Per  oent.  of  Total 

Previous  to  1700 

27« 
802 
1.9M 
5.530 
3.062 
1.086 

6 

14 

87 

225 

181 
88 

1.81 

1700-1749 

1  74 

1750-1799 

1.88 

1800-1849 

4  07 

186(>-1889 

5.91 

1870-1879 

8.10 

In  the  seventeenth  and  eighteenth  centuries  less  than  2  per 
cent,  of  the  wives  were  childless;  in  the  first  half  of  the  nine- 
teenth century  the  proportion  jumped  to  over  4  per  cent.,  and 
this  latter  figure  had  doubled  by  1870  to  1879.  In  census  and 
other  sources  there  is  evidence  that  at  present  there  is  a  far 
larger  proportion  of  childless  wives  among  the  native  Ameri- 
can women  than  is  indicated  by  the  statistics  here  presented 
for  the  decade  1870  to  1879. 
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Closely  related  to  the  subject  of  childless  wives  is  that  of 
the  number  of  children  borne  by  the  mothers.  The  following 
simimary  table  brings  out  some  significant  facts: 

TABLE  m. 

COMPARATIVE  FECUNDITY  OP  NATIVE  AMERICAN  MOTHERS. 

StaHftlci  of  12,172  MoChen  included  in  Tirnity4iio  Gencalorcal  Records. 


Ptfiod. 

Motbmwitii 
only  One  Child. 

Mothers  with 
only  Two 
Children. 

Mothers  with 

Three  to  Five 

Children. 

Mothers  with 
Six  to  Nina 
Children. 

Mothers  with 

Ten  or  More 

Children. 

Num- 
ber. 

Percent 
of  Total 
WiTei. 

Nam- 
ber. 

Percent 
of  Total 
Wives. 

Norn, 
ber. 

Percent 
ofTotal 
Wives. 

Num. 
ber. 

Percent 
OfTotal 
Wives. 

Num- 
ber. 

Percent 
ofTotal 
Wives. 

1700..  .. 
1700-1749. . 
1750-17W.. 
1800-1849. . 
1850-1869.. 
1870-1879. . 

6 
83 
98 
440 
428 
202 

1.81 
4.11 
4.98 
7.98 
18.98 
18.60 

11 
56 
118 
657 
625 
265 

4.00 
6.98 
6.00 
11.88 
20.41 
24.40 

49 

176 

631 

2.088 

1.275 

434 

17.76 
21.95 
17.01 
37.75 
41.64 
39.96 

139 
344 
796 
1.613 
481 

50.36 
42.89 
40.50 
29.17 
15.71 
8.57 

67 
179 
386 
507 

72 
4 

24.27 
22.32 
19.63 
9.17 
2.36 
0.37 

These  statistics  make  it  very  clear  that  the  wives  of  native 
Americans  are  not  only  remaining  childless  in  increasingly 
large  numbers,  but  that  a  rapidly  increasing  proportion  are 
electing  to  bear  not  more  than  one  child,  two  children,  or 
three  children.  As  a  necessary  corollary  the  number  of 
native  American  wives  who  elect  to  bear  large  families  of 
from  six  to  nine  children,  and  ten  or  more  children,  are  be- 
coming extremely  rare.  This  summer  at  a  boarding-house 
where  several  families  were  stopping,  only  one  American 
mother  had  as  many  as  two  children.  The  little  girl  of  a  one- 
child  mother  innocently  inquired  if  the  mother  with  two 
children  was  an  American. 

In  the  period  previous  to  1700  1.8  or  less  than  2  per  cent, 
of  the  wives  had  only  one  child,  while  in  1870  to  1879,  18.6 
per  cent,  of  the  wives  had  only  one  child.  On  the  other  hand, 
previous  to  1700,  24.3  per  cent,  of  the  wives  had  families  of 
ten  or  more  children,  but  by  1870  to  1879  the  corresponding 
per  cent,  was  only  0.37. 

As  a  result  of  these  most  significant  changes  in  native^ 
American  families,  it  necessarily  follows  that   the  average 
nimiber  of  children  per  wife  has  decreased,  as  is  clearly  shown 
in  Table  I. 
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The  age  at  marriage  was  noted  of  2,252  brides  and  the  aver- 
age age  of  these  by  chronological  periods  was  as  follows: 


AGE  OF  BRIDES  AT  MARRUGE. 

period. 

Number  of 
BndM. 

Aggranteo  the 

AT«nce.Afe  at 

PfBviflmi  to  1700 

30 
147 
284 
969 
633 
189 

642 
8.196 
6.280 
21.617 
14.612 
4.874 

21.4 

170Q-1749 

21.7 

1750-1709  ■ 

22.0 

180Q-1849 

22.8 

1850-1869     

22.9 

1870-1879 

28.1 

These  figures  are  significant  of  the  change  that  has  taken 
place  in  the  average  age  at  marriage.  They  indicate  that  the 
American  bride  of  today  is  approximately  two  years  older, 
on  an  average,  than  the  American  bride  of  the  seventeenth 
centm-y.  The  increase  in  the  average  age  has  apparently 
been  quite  gradual  throughout  the  period  under  observation. 
A  confirmation  of  the  increasing  average  age  of  brides  is  found 
in  the  Massachusetts  returns  over  a  long  period  of  years. 
The  decline  in  the  birth-rate  of  American  wives  cannot, 
however,  be  explained  away  by  this  average  increase  in  the 
age  at  marriage.  Granting  that  the  period  of  fecundity 
is  limited  and  that  two  years  lost  is  an  important  item,  it 
obviously  is  not  suflScient  to  account  for  a  decline  in  the 
average  number  of  births  per  wife  from  7.37  to  2.77. 

The  statistics  here  brought  together  present  an  awful 
indictment  against  the  morals  of  the  Americans  of  today. 
France  has  long  been  an  example  to  the  world  of  the  Malthu- 
sian  doctrines  carried  to  an  extreme,  but  the  United  States 
today  presents  a  spectacle,  in  this  respect,  which  it  is  doubtful 
if  France  can  equal.  In  the  United  States,  the  native  stock 
which  should  take  some  pride  in  its  own  perpetuation  is 
rapidly  dwindling  to  mere  nothingness,  while  the  triumphant 
immigrants  are  submerging  it  by  sheer  force  of  their  greater 
virility  as  revealed  in  their  much  higher  birth-rates. 

If  the  genealogical  records  teach  anything,  it  is  this,  that 
xmless  a  radical  change  is  effected  very  soon,  the  stock  which 
foimded  this  nation  and  which  nurtured  it  through  the  grave 
perils  and  trials  of  the  formative  period,  will  soon  have  vanished 
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from  the  face  of  the  earth.  Unless  a  radical  change  is  soon 
effected  the  historian  of  no  far  distant  period  will  be  compelled 
to  say  that  the  descendants  of  the  colonizers  of  the  United 
States  preferred  material  luxuries  to  spiritual  realities,  lustful 
conceits  to  correct  theories  of  life,  and  selfish  gratifications 
of  inordinate  ambitions  to  unselfish  acceptance  of  the  duties 
of  parenthood.  It  is  a  very  real  condition  and  not  a  mere 
theory  that  now  confronts  the  native  element  of  the  popu- 
lation of  this  republic,  and  Mr.  Roosevelt  has  sounded  no 
false  alarm  in  his  vigorous  preachments  against  race  suicide. 


SuTisncs  Of  Bn 


TABLE  A. 

\  COMPIUD  nOM  TwSRTr-TWO  OniBlLOaiOAL  RlOOlM  or  AMmOAR  FkUSLOB. 


FtvvioiH  to 
1700. 

1700-1740. 

1750-1700. 

1800-1840. 

1850-1860. 

1870-1870. 

Number  of 

ChiUieaiMr 

Wife. 

II 

^1 

«•» 

II 

lis 

II 

II 

None 

1 

6 
ft 
11 
9 
11 
» 
84 
96 
47 
82 
20 
19 
11 
4 
8 

1.81 
1.81 
8.M 
8.96 
8.M 
lO.fil 
12.82 
0.42 
17.03 
ll.M 
lO.fil 
6.88 
8.M 
1.45 
1.06 

14 
88 

66 
46 
60 
70 
02 
101 
85 
66 
55 
48 
87 
18 
12 
4 
.2 

1.75 
4.11 
6.06 
5.74 
7.48 
8.78 
11.47 
12.50 
10.60 
8.28 
6.86 
5.00 
4.61 
2.24 
1.50 
0.50 
0.25 

87 

06 

118 

188 

184 

214 

201 

105 

216 

181 

148 

110 

41 

46 

14 

10 

2 

2 

8 

1 

1.88 
4.08 
6.00 
6.76 
0.86 
10.80 
10.88 
0.02 
10.00 
0.21 
7.5S 
6.05 
2.00 
2.84 
0.71 
0.51 
0.10 
0.10 
0.15 
0.05 

225 

440 

657 

740 

700 

680 

550 

402 

867 

284 

218 

142 

75 

87 

17 

4.07 
7.06 
11.88 
18.54 
12.66 
11.55 
10.11 
7.20 
6.64 
5.18 
8.04 
2.57 
1.86 
0.67 
0.81 
0.00 
0.00 
0.07 
005 
..0.02 

181 

428 

625 

545 

447 

288 

211 

140 

81 

40 

85 

18 

7 

7 

2 

2 

1 

5.01 
18.08 
20.41 
17.80 
14.60 
0.24 
6.80 
4.87 
2.64 
1.81 
1  14 
0.50 
0.28 
0.28 
0.07 
0.07 
0.03 

88 

202 

265 

210 

147 

77 

61 

22 

11 

0 

4 

8.10 
18.60 

a 

24.40 

8 

10.84 

4 

18  53 

5 

7.00 

0 

4  70 

7 

2.03 

8 

1  01 

0 

088 

10 

0  87 

u 

18 

18 

14 

u 

18 

1 

0.86 

17 

18 

1 
2 

0.12 
0.25 

19 

Total 

270 

100.00 

802 

100.00 

1.066 

100.00 

5.530 

100.00 

8.062 

100.00 

1.086 

100.00 

SUMMARY. 


0-2. 
8-5. 
6-0. 
10  a 


21 

7.61 

103 

12.84 

253    12.86 

1.322 

23.01 

1.234 

40.80 

555 

40 

17.76 

176 

21.05 

581    17.01 

2.088 

87.75 

1.275 

41.64 

484 

130 

50  86 

844 

42.80 

706  40.50 

1.613 

20.17 

481 

15.71 

08 

67 

84.27 

170 

22.82 

886   10.63 

507 

0.17 

72 

2.86 

4 

51.10 
80.06 
8.57 
0.87 
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TABLB  B. 
NUMBER  OF  CHILDREN  PER  WIFE. 
BrAiisncs  CoMnuD  noM  Twbmtt-two  QimLLOaicAL  Rbcobdb  or  AimucjLii  FAioLni. 


Childreiiper 
Wife. 


None. . . . 

1 

2 

3 

4 

6 

0 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

Total.. 

AToran  nmn- 
bsofehi). 
dren  per 
wife 


Prorfoosto      170(>-1749. 


s**. 


II 


5 

5 

11 

9 

11 

29 

84 

26 

47 

32 

29 

19 

11 

4 

3 


276 


0 

6 

22 

27 

44 

146 

204 

182 

876 

288 

290 

209 

132 

62 

42 

'i6 


2.034 


14 
33 
66 
46 
60 
70 
92 
101 
86 
66 
66 
48 
37 
18 
12 

4 

2 
.•••  — 

2 
802 


0 
33 
112 
188 
240 
360 
662 
707 
680 
694 
660 
628 
444 
234 
168 
60 
32 

"is 

38 


7.37 


6.83 


1760-1799.   1800-1849. 


u 


37 

98 

118 

133 

184 

214 

204 

196 

216 

181 

148 

119 

41 

46 

14 

10 

2 

2 

3 

1 

1,966 


1^ 


0 

98 

236 

399 

636 

1.070 

1.224 

1.365 

1.728 

1.629 

1.480 

1.309 

492 

698 

196 

160 

32 

84 

64 

19 

12.649 


440 

657 

749 

700 

639 

669 

403 

367 

284 

218 

142 

75 

37 

17 

6 

6 

4 

3 

1 

5.530 


1860-1869. 

it 


0 
440 

U14 

2.247 

2.800 

3.195 

3.354 

2.821 

2.936 

2.656 

2.180 

1.662 

900 

481 

238 

75 

80 

68. 

54. 

19. 

27.320 


181 

428 

626 

546 

447 

283 

211 

149 

81 

40 

35 

18 

7 

7 

2 

2 

1 


3.062 


0 

428 

1.250 

1.635 

1.788 

1.415 

1.266 

1.043 

648 

360 

350 

198 

84 

91 

28 

30 

16 


10.630 


6.43 


4.94 


8.47 


1870-1879. 


U 


202 

266 

210 

147 

77 

51 

22 

11 

9 

4 


1.086 


0 

202 

630 

630 

688 

386 

806 

164 

88 

81 

40 


3.004 


2.77 
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IMMIGRATION  AS  A  SOURCE  OF  URBAN  INCREASE. 

Bt  F.   Stuart  Chapin,  Ph.  D.,  Asnstant   Professor  of  Sociology  and 
EconomicSf  Smith  College, 


There  are  no  direct  records  of  the  composition  of  urban 
increase  in  the  United  States  for  the  last  two  census  decades, 
hence  resort  must  be  had  to  an  indirect  method  of  estimating 
the  composition  of  urban  growth.  Professor  John  M.  Gillette 
estimated  in  1911  that  from  66  to  70  per  cent,  of  the  urban 
growth  of  the  United  States  in  recent  years  was  composed  of 
immigrants.*  The  present  paper  is  an  effort  to  determine  the 
contribution  to  the  growth  of  cities  in  the  United  States  made 
by  immigration  during  the  period  1890  to  1913. 

It  will  be  seen  from  Table  I,  that  the  total  immigration  to 
the  United  States  during  the  decade  1890-1900  was  equiva- 
lent to  a  large  proportion  of  the  urban  increase  (considering 
only  places  of  8,000  inhabitants  and  over  as  urban)  for  the 
same  period;  that  the  total  immigration  to  the  United  States 
during  the  decade  1900-1910  was  actually  greater  than  the 
total  urban  increase  for  the  same  period;  and  that  the  total 
immigration  1910-1913  was  equivalent  to  a  large  proportion 
of  the  estimated  urban  increase  for  the  same  period. 

Now  the  immigration  of  recent  years  is  localized  to  a  marked 
degree.  Table  I  shows  that  during  the  decades  1890-1900, 
1900-1910,  and  the  period  1910-1913,  75  per  cent.,  77.2  per 
cent.,  and  79.3  per  cent.,  respectively,  of  the  immigration  to 
this  country  was  destined  yto  the  nine  states  California,  Con- 
necticut, Illinois,  Massachusetts,  Michigan,  New  Jersey,  New 
York,  Ohio,  and  Pennsylvania.  Since  1896  the  Commissioner 
Generals  of  Immigration,  and  for  the  years  1892-1894  the 
Superintendents  of  Immigration,  have  recorded  every  year  the 
number  of  immigrants  destined  to  each  state  and  territory. 
The  immigration  to  these  nine  states  for  the  year  1891  was 
estimated  on  the  assumption  that  it  was  approximately 
equivalent  to  the  average  immigration  for  the  period  1892- 
1900.  But  in  dealing  with  these  statistics  of  immigration 
the  Commissioner  warns  us,  "It  should  be  borne  in  mind  that 

•  Drift  to  tbe  City  in  lUhtioo  to  the  Rural  Problem.  Amer.  Jour,  of  Sodology.  Vol.  it,  p.  Otf . 
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neither  the  information  in  regard  to  occupations,  nor  that 
giving  destinations  is  conclusive  of  the  facts  stated.  The 
destination  is  taken  from  the  avowed  purposes  of  the  aliens 
upon  that  point,  which,  if  true,  are  subject  to  change."* 

An  examination  of  the  distribution  of  the  population  of  these 
states  shows  that  in  1890,  1900,  and  1910  the  urban  population 
formed  respectively  66.4  per  cent.,  67.4  per  cent.,  and  63.7  per 
cent,  of  the  urban  population  of  the  country  (see  Table  II). 
Individually,  these  states  are  highly  urbanized  communities, 
for  in  1890,  1900,  and  1910  their  average  urban  population 
formed  respectively,  46.8  per  cent.,  51.6  per  cent.,  and  69.9 
per  cent,  of  their  populations.  Moreover,  these  averages  are 
decidedly  higher  than  the  percentage  urban  population  of  the 
United  States  as  a  whole,  which  was  29  per  cent.,  32.9  per 
cent.,  and  38.8  per  cent,  for  the  same  dates. 

In  composition,  the  populations  of  these  states  averaged  over 
50  per  cent,  of  foreign  birth  and  parentage  in  1900  and  1910. 
The  percentages  of  the  population  of  the  great  cities  of  these 
states  which  are  of  foreign  birth  and  parentage  are  consider- 
ably higher  than  in  the  states  at  large.  For  example,  in  the 
cities  of  New  York,  Chicago,  Boston,  Cleveland,  Bridgeport, 
Worcester,  Fall  River,  Detroit,  Buffalo,  and  Paterson,  the 
population  of  foreign  birth  and  parentage  ranges  from  70.7 
per  cent,  in  Worcester,  to  86  per  cent,  of  the  population  in 
Fall  River. 

A  comparison  of  the  urban  increase  of  these  nine  states  with 
the  urban  increase  for  the  country  for  the  decades  1890-1900 
and  1900-1910,  reveals  the  fact  that  the  urban  increase  of 
these  nine  states  formed  respectively  70.1  per  cent,  and  63.6 
pdr  cent,  of  the  total  urban  increase  of  the  country  during  the 
decades  named.  In  the  decade  1890-1900,  the  immigration  to 
these  states  was  equivalent  to  68.4  per  cent,  of  their  urban  gain 
for  the  same  decade.  In  the  decade  1900-1910,  the  immigra- 
tion to  these  states  was  actually  very  much  greater  than  their 
urban  gain.  But  it  must  be  noted  that  these  totals  do  not 
take  account  of  the  number  of  aliens  who  have  left  the  nine 
states  during  the  same  period.  Since  1908,  the  Commissioner 
has  recorded  annually  the  number  of  aliens  leaving  each  state. 

*  Anaual  nport  of  1005.  p.  14. 
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If  we  deduct  this  number  from  the  number  of  immigrants 
destined  to  these  states,  we  have  the  net  immigration  to  these 
states — the  permanent  gain  from  immigration.  Proceeding 
in  this  manner,  we  find  that  the  net  immigration  to  these 
states  for  the  period  1908  to  1913,  is  69.9  per  cent,  of  the  total 
immigration  for  the  same  period.  Thus  about  70  per  cent,  of 
the  immigration  appears  to  be  permanent  gain. 

But  the  problem  of  estimating  the  net  immigration  to  these 
states  for  the  decades  1890-1900  and  1900-1910,  now  arises. 
Is  it  permissible  to  apply  this  percentage  obtained  from  the 
short  period  1908  to  1913,  to  the  decades  1890-1900  and  1900- 
1910?  We  shall  not  attempt  to  apply  this  percentage  to  the 
decade  1890-1900,  chiefly  for  the  reason  that  the  recent 
immigration  has  shown  itself  to  be  more  migratory  than  that 
of  the  earlier  period  and  oiu:  correction  percentage,  even  if  we 
could  get  it,  would  probably  be»  much  smaller.  Since  all  we 
can  hope  for  from  the  application  of  this  indirect  method  of 
estimating  the  composition  of  lurban  increase  is  approximately 
correct  results,  it  seems  best  to  accept  the  percentage  58.4  for 
the  earlier  decade  as  being  fairly  acciurate. 

With  reference  to  the  decade  1900-1910,  we  may  assume 
that  the  percentage  obtained  from  the  period  1908  to  1913 
applies.  This  assumption  has  at  least  the  advantage  of  con- 
servatism, t.  e.,  of  making  the  net  immigration  appear  smaller 
than  it  really  is,  because  general  considerations  lead  us  to 
believe  that  the  migratory  and  shifting  elements  in  the  recent 
immigration  were  much  less  numerous  prior  to  1907  and 
particularly  in  the  early  years  of  the  decade.  For  it  must  be 
remembered  that  during  the  years  immediately  prior  to  1907 
and  subsequently,  the  proportion  of  immigrants  from  Southern 
and  Eastern  Europe  has  increased  considerably,  and  it  is  just 
this  alien  element  which  has  added  to  the  migratory  and 
shifting  character  of  our  foreign  population.  If,  therefore,  we 
assume  that  70  per  cent,  of  the  immigration  to  the  nine  states 
in  the  decade  1900-1910  was  approximately  clear  gain,  then 
the  5,001,295  aliens  so  added  to  the  population  of  these  states 
are  equivalent  to  85.2  per  cent,  of  the  urban  gain  for  that 
decade.  Similarly,  the  net  immigration  to  these  states  for  the 
period  1910-1913  is  equivalent  to  64.1  per  cent,  to  the  esti- 
mated urban  increase. 
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Inasmuch  as  immigration  appears  to  have  been  the  pre- 
ponderating source  of  urban  increase  in  those  nine  highly 
urbanized  states  which  contain  a  majority  of  the  urban 
population  of  the  country,  it  is  permissible  to  conclude  that 
immigration  has  been  the  chief  source  of  urban  increase 
in  the  United  States  during  the  past  quarter  of  a  century. 

TABLE  I. 
COMPABISON  OF  URBAN  GAINS  AND  IMMIGRATION  1890-1913. 


State. 

Urban  Gain.  Periods. 

1890-1900. 

1900-1910. 

1910-1913.* 

CaUforaJa 

154.612 
108.5S9 
785.995 
567.692 
201.239 
372.089 
1.380.165 
440,498 
713386 

658.802 
181.122 
696.432 
614.404 
821.326 
463.659 
1.759.939 
584.260 
786,264 

281.285 

Connectieat 

76.447 

lUinoU 

306,492 

MlMWM»h»lMtt» 

221.624 

146.492 

196.257 

New  York 

747.923 

Ohio 

270.947 

P^nni^fvaoia 

278.557 

Total 

4.724.765 

5.866.208 

2,526.004 

Total  for  U.  S. 

6,736.095 

9.227.030 

3.958.253 

Per  cent,  urban  gain  in  9  states  i9  of  urban  gain 

ofu.s. ttt. r.. 

70.1 

63.6 

63.8 

Immigration  and  Urban  Gain. 

1890-1900. 

1900-1910. 

1910-1913. 

2.768.659 
3.687.564 

75.0 

58.4 

7,144.702 
9.243.958 

77.2 

85.2t 

3.313.570 

FMr  cent,  immigration  to  nine  states  is  of  immi- 
gration to  United  States 

2.914.651 
79.3 

64.lt 

•  Estimated,  Cevos  Bnllrtin  No.  122. 

t  Based  on  net  immigration,  given  In  Reporte  of  Commianoner  General  of  Immigration  1908-1913 
and  eompated  for  period  1900-1910.  Total  immigration  to  nine  states  1908-1913  was  4,343,532.  net 
3,034,815.  Net  immigration  1910-1913  was  1.619.499,  estimated  for  1900-1910  at  5.001,295,  this  is 
86.2  per  sent,  of  urban  gain  for  same  period  (see  above). 
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TABLE  n. 
XJBBAN  POPULATION  (PLACES  OF  8.000  INHABITANTS  AND  OVER). 


SUte. 

Urban  PopolatioiL 

Per  Cent.  Urban. 

1890. 

1900. 

1910. 

1890. 

1900. 

1910. 

Odifiyrpim 

495.086 

376.479 

1.486.955 

1.564.981 

780!912 
8,599.877 
1.159.342 
2.152.061 

649.474 
483.069 
2.271.940 
2.182.628 
747.834 
1.153.001 
4.980.042 
1,599.840 
2.865.987 

1.275.359 
805.992 
8.049.448 
2.748.518 
1.123.568 
1,672.922 
6.817.433 
2.279,449 
3.828.482 

40.8 
60.4 
88.8 
69.9 
26.1 
54.0 
60.0 
81.6 
40.9 

43.7 
58.2 
47.1 
76.0 
80.9 
61.2 
68.5 
88.5 
45.6 

53.6 

Coniieeticat 

72.3 

Iffioob 

54.0 

81.6 
89.5 

New^aey.. 

65.5 

New  York 

78.1 

Ohio 

49.9 

49.9 

Total  and 
amugw 

12.160.628 

16.885.398 

22.751.601 

45.8 

51.6 

59.9 

For  U.   S.   totals   and 
Av««fe0 

18.295.410 

25.031.505 

35,724.432 

29.0 

82.9 

88.8 

Per  eent.  urban  popalati 
United  States 

on  of  nine  states  ii 

1  of  total  urban 

population  of 

66.4 

67.4 

63  7 
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AMERICAN  LIFE  TABLES. 
By  C.  H.  Fobsttb,  Ann  Arbor,  Mich, 


The  purpose  of  this  paper  is  to  present  the  first  mortality 
tables  ever  constructed  in  this  country,  based  on  population 
data  and  mortality  statistics  covering  as  many  as  ten  years. 
The  methods  used  in  their  construction  is  also  briefly  explained. 

Three  mortality  tables  are  given:  one  for  the  males,  one  for 
the  females,  and  one  for  males  and  females  combined,  and  all 
are  based  on  data  covering  the  decade  1901-1910. 

The  decade  1901-1910  represents  the  first  period  in  which 
mortality  statistics  were  collected  and  published  annually  by 
the  government,  previous  reports  having  been  made  decenni- 
ally. Other  countries — such  as  England,  Germany  and  France 
— have  not  only  been  collecting  and  publishing  mortality 
statistics  annually  for  many  decades  but  have  constructed 
appropriate  mortality  tables  exhibiting  the  death-rates, 
expectations  of  life,  etc.,  at  each  age.  This  country  is  far 
behind  the  most  prominent  countries  in  this  respect,  less  than 
half  of  the  total  number  of  the  states  being  compelled  at  pre- 
sent to  keep  any  accurate  record  of  deaths. 

However,  the  work  of  the  government  in  the  collection  of 
mortality  statistics  is  exceedingly  worthy  of  commendation 
considering  how  recent  the  main  part  of  the  work  was  begun 
(1880)  and  the  strides  made  in  those  years,  particularly  the 
last  decade. 

The  data  used  in  this  paper  were  collected  from  those  states 
whose  records  are  considered  sufficiently  accurate  by  the 
government  to  be  designated  formally  as  registration  states.* 
These  registration  states,  together  with  about  one  hundred 
and  fifty  cities  in  non-registration  states,  comprise  the  so- 
called  registration  area  proper. 

In  1900  the  registration  states  included  Connecticut,  In- 
diana, Maine,  Massachusetts,  Michigan,  New  Hampshire, 
New  Jersey,  New  York,  Rhode  Island,  Vermont,  and  the 
District  of  Columbia.  In  1906  there  were  added  the  states 
California,   Colorado,   Maryland,   Pennsylvania,   and  South 

*  SeeBu]]«Un  IM.  MorUfity  StaUstici,  1008.  p.  7. 
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Dakota,  although  South  Dakota's  report  was  rejected  in  1910. 
Washington  and  Wisconsin  were  added  in  1908,  Ohio  in  1909, 
and  Minnesota,  Montana,  and  Utah  in  1910. 

As  the  population  data  are  collected  only  once  in  each  ten 
years,  they  were  assumed  to  change  from  year  to  year  by  a 
constant  difference. 

It  was  taken  into  consideration  that  the  census  for  1900 
was  taken  as  of  June  1  and  that  for  1910  as  of  April  15.  For 
example,  the  population  at  June  1,  1901,  was  taken  as  the 
population  at  June  1, 1900,  plus  6-79  of  the  difference  between 
the  populations  at  June  1,  1900  and  April  15,  1910. 

The  population  at  January  1  for  any  year  was  found  by 
adding  to  the  population  at  Jime  1  (or  April  15)  5-12  (or  7-24) 
of  the  deaths  for  that  year,  on  the  assumption  that  deaths 
take  place  uniformly  throfughout  the  year. 

The  total  data  used  covered  not  only  the  eleven  original 
registration  states  (as  of  1900)  but  all  that  became  registra- 
tion states  during  the  decade  1901-1910.  Thus  twenty-two 
states  were  included.  North  Carolina  was  not  included  be- 
cause the  appropriate  population  data  were  not  available  by 
ages  (being  wholly  urban). 

The  mortality  statistics  are  given  in  quinquennial  age 
groups,  except  at  the  earlier  ages  from  0  to  4  inclusive,  at 
which  the  deaths  are  given  for  each  age. 

The  population  data  are  given  in  quinquennial  age  groups 
except  at  the  higher  ages  beginning  with  age  65  at  which  the 
data  are  given  in  decennial  age  groups. 

The  decennial  age  groups  were  broken  up  into  quinquennial 
age  groups  by  ordinary  third  differences  and  the  quinquennial 
age  groups,  both  for  population  and  mortality  data,  were 
broken  up  into  data  for  each  age  by  first  forming  columns  of 
r,  from  each  set  of  data,  where  Tg.  represents  the  number 
(deaths  or  population)  at  age  x  and  all  higher  ages,  and  inter- 
polating the  four  intervening  values  for  each  group — except, 
of  course,  the  two  at  each  end — by  Sprague's  Osculatory 
method.'"  This  method  cannot  be  explained  here,  as  space 
will  not  permit.  We  merely  state  that  the  method  has  the 
advantage  over  the  use  of  ordinary  fifth  differences  in  that 

*  The  Record,  Amerieui  Institute  of  Actiuries.  VoL  I.  No.  8.  June,  1911,  p.  9. 
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the  curvature  as  well  as  the  slope  of  the  curve,  representing 
the  values  under  discussion,  is  considered,  with  the  result  that 
the  ciuT^e,  which  would  otherwise  be  somewhat  "undulating," 
becomes  very  smooth  throughout. 

The  two  quinquennial  age  groups  at  each  end  were  inter- 
polated by  ordinary  third  differences  (taken  centrally  in  the 
case  of  the  inner  groups). 

The  first  quinquennial  age  group  of  the  population  data, 
however,  was  an  exception,  because  use  was  made  of  the 
population  as  given  for  those  at  the  age  of  birth.  The  values 
used  as  a  basis  for  interpolation  being  no  longer  equidistant — 
as  is  necessary  in  the  use  of  ordinarry  differences — La  Grange's 
interpolation  formula  was  used  to  obtain  the  population  at 
ages  2,  3,  and  4. 

The  work  of  constructing  mortality  tables  (such  as  are 
presented  in  this  paper)  would  be  much  easier  if  the  census 
would  include  tables  of  populations  for  the  different  divisions 
of  the  registration  area  as  given  in  the  mortaUty  statistics, 
this  area  being  the  only  area  of  any  value  for  such  purposes. 
The  conflicting  definitions  of  ''urban"  and  "rural"  population 
used  by  the  census  and  in  the  mortality  statistics  is  also  im- 
fortunate  and  could  be  easily  remedied. 

The  death-rates  in  the  i\eighborhood  of  age  90  are  doubt- 
lessly so  unreliable  that  refined  methods  of  extending  the 
tables  beyond  that  age  are  not  worth  while.  However,  for 
the  purpose  of  computing  the  expectation  of  life  (a  function 
little  affected  by  choice  of  methods  of  terminating  the  mortal- 
ity tables)  for  each  age,  the  tables  were  completed  by  using 
ordinary  third  differences,  as  applied  to  the  death-rates  at 
ages  70,  75,  80  and  85,  to  estimate  the  death-rates  at  higher 
quinquennial  ages.  The  intervening  death-rates  were  inter- 
polated by  Sprague's  method  mentioned  above. 

In  conclusion,  tables  are  given  comparing  the  death-rates 
and  expectations  of  life  at  representative  ages  of  the  American 
mortatity  tables,  presented  in  this  paper,  with  those  of  similar 
tables  constructed  in  England  and  Wales,'"  ind  the  German 
Empire.'"    However,  it  must  be  kept  in  mind  that  the  latter 

•  sixty-fifth  Animal  Report  of  the  Regirtnc^Genenl.    Sapplement  1891-1900.  Fkrt  I,  p.  xfii . 

•  Deutaohe  Steibetiifehi  1891-1900.    Band  200,  Seite  2. 
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tables  are  based  on  data  covering  the  decade  1891-1900  while 
the  American  tables  refer  to  the  decade  1901-1910. 

The  English  and  German  death-rates  exceed  the  American 
rates  everywhere  except  in  the  neighborhood  of  ages  10  and 
20,  and  even  here  there  is  no  essential  difference.  The 
American  death-rates  are  relatively  very  low  at  the  age  of 
birth,  the  German  rates  seeming  very  excessive. 

As  might  be  expected,  on  considering  the  table  of  repre- 
sentative death-rates,  the  American  expectations  of  life  far 
exceed  those  of  England  and  Wales,  and  the  German  Empire, 
the  average  length  of  life  in  America  being  about  50  years, 
compared  with  about  46  years  in  England  and  Wales,  and 
about  42  years  in  the  German  Empire.  Of  course,  a  compari- 
son of  tables  all  covering  the  same  decade,  such  as  1901-1910, 
would  not  show  results  so  much  in  favor  of  American  condi- 
tions, but  there  can  be  no  doubt  that  there  is  an  actual  advan- 
tage which  is  considerable.  This  advantage  seems  natural  and 
there  appears  no  reason  why  it  can  not  be  maintained.  In 
oiu:  minds,  no  one  thing  would  conduce  more  to  this  end  than 
to  identify  as  soon  as  possible  the  whole  of  the  United  States 
with  the  registration  area.  In  fact,  to  have  a  single  state — 
not  to  speak  of  over  half  of  the  union — in  which  no  accurate 
record  of  deaths  is  required,  should  be  regarded  as  a  national 
disgrace. 
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A«k 

b. 

ds. 

Qx. 

h. 

Aff. 

b. 

ds. 

gs- 

V 

1000000 

142420 

.14348 

48.84 

50 

576489 

9079 

.01575 

20.50 

857570 

26810 

8068 

55.15 

51 

567860 

9282 

1686 

19.94 

8S120O 

11579 

1898 

55.94 

52 

558078 

9554 

1712 

19.25 

819681 

7180 

876 

55.70 

58 

548524 

9966 

1815 

18.56 

812501 

5868 

660 

55.22 

54 

588568 

10486 

1947 

17.86 

807188 

8971 

.00492 

54.27 

55 

528062 

11068 

.02095 

17.22 

808167 

8438 

428 

53.93 

56 

517019 

11736 

2270 

16.59 

799729 

2968 

373 

58.13 

57 

505888 

12425 

8459 

15.97 

796746 

2606 

327 

52.33 

58 

18002 

2638 

15.86 

794141 

2311 

291 

51.58 

59 

479856 

18455 

2804 

14.75 

10 

791890 

2122 

.00268 

50.66 

60 

466401 

18908 

.02982 

14.16 

11 

789706 

2006 

254 

49.79 

61 

452493 

14808 

8162 

13.60 

12 

787702 

1993 

258 

48.92 

62 

438185 

14762 

3869 

13.04 

IS 

786709 

2069 

262 

48.08 

68 

423428 

15379 

8632 

12.47 

14 

788660 

2218 

283 

47.16 

64 

406044 

16184 

8054 

11.89 

15 

781482 

2657 

.00840 

46.34 

65 

891910 

16800 

.04302 

11.86 

19 

778775 

2998 

885 

45.46 

66 

376060 

17612 

4696 

10.78 

17 

m777 

8336 

480 

44.63 

67 

857488 

18188 

5067 

10.86 

18 

772441 

3646 

472 

43.86 

68 

839255 

18877 

5417 

9.89 

19 

768795 

3915 

509 

43.06 

69 

18284 

5606 

9.48 

M 

764882 

4184 

.00647 

42.25 

70 

302694 

18141 

.05005 

8.97 

21 

760698 

4465 

«87 

41.48 

71 

284458 

17869 

6282 

8.51 

22 

756288 

4674 

618 

40.74 

72 

266584 

17707 

6642 

8.05 

28 

751559 

4780 

636 

89.96 

78 

248877 

17810 

7156 

7.88 

24 

746779 

4832 

647 

89.22 

74 

281067 

18000 

7829 

7.12 

25 

741947 

4786 

.00645 

88.48 

75 

212977 

18254 

.06571 

6.69 

28 

787161 

4909 

666 

87.74 

76 

194728 

18860 

9429 

6.27 

27 

782262 

5031 

687 

86.06 

77 

176868 

18200 

10376 

5.87 

28 

727221 

5156 

709 

86.24 

78 

158064 

17978 

11374 

5.49 

29 

722065 

5286 

732 

85.49 

79 

140086 

17452 

12458 

5.18 

80 

716779 

5405 

.00754 

34.75 

80 

122684 

16078 

.13840 

4.79 

81 

711374 

5791 

814 

34.01 

81 

106661 

16616 

15725 

4.48 

82 

705583 

5659 

802 

33.28 

82 

89046 

15785 

17726 

4.22 

88 

699924 

6728 

833 

32.55 

83 

73261 

14065 

10108 

4.02 

84 

693201 

6010 

867 

81.86 

84 

59196 

11795 

10025 

8.86 

85 

687191 

6192 

.00901 

31.14 

85 

47401 

9099 

.10196 

8.70 

80 

680999 

6374 

936 

30.41 

86 

88302 

7786 

20328 

8.46 

87 

674625 

6537 

969 

29.71 

87 

80516 

66231 

21705 

8.21 

88 

668088 

6661 

997 

28.06 

88 

23898 

5595 

23416 

2.97 

89 

661427 

6778 

1024 

28.28 

89 

18208 

4682 

25588 

2.72 

40 

654654 

6894 

.01053 

27.55 

90 

18616 

8867 

.28408 

2.48 

41 

647760 

7022 

1064 

26.85 

91 

9749 

3026 

31086 

2.27 

42 

640738 

7176 

1120 

26.18 

92 

6728 

2286 

84002 

2.07 

48 

633562 

7387 

1166 

25.42 

93 

4437 

1656 

87333 

1.87 

44 

626176 

7633 

1219 

24.72 

94 

2781 

1142 

41057 

1.69 

45 

618542 

7809 

.01277 

24.02 

95 

1639 

741 

.45205 

1.52 

40 

610648 

8189 

1341 

23.32 

06 

898 

447 

'49807 

1.36 

47 

602454 

8458 

1404 

22.63 

97 

451 

248 

54893 

1.21 

48 

693096 

8684 

1462 

21.95 

06 

203 

123 

60403 

1.07 

49 

585312 

8873 

1516 

21.27 

00 

80 

53 

66638 

.94 

100 

27 

20 

.73356 

.80 

101 

7 

6 

80678 

.64 

102 

1 

1 

88635 

.50 

103 

0 
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FEMALES. 


AlB. 

h. 

da. 

». 

o 
ex- 

Age. 

h. 

dx. 

OS 

1000000 

116380 

.11638 

61.92 

60 

627804 

8020 

.01280 

21.06 

883620 

24808 

2807 

67.60 

61 

610276 

8348 

1348 

21.22 

868817 

9869 

1148 

68.34 

62 

610027 

8706 

1426 

20.60 

848968 

8074 

961 

68.02 

68 

0124 

1615 

19.79 

840684 

6206 

619 

67.67 

64 

603007 

0636 

1623 

19.09 

836679 

3886 

.00466 

66.86 

66 

683471 

10193 

.01747 

18.40 

831793 

3362 

403 

66.18 

66 

673278 

10829 

1889 

17.71 

828441 

2908 

861 

66.41 

67 

662440 

11618 

2047 

17.06 

826633 

2634 

307 

64.61 

68 

660036 

12164 

2206 

16.39 

822999 

2266 

274 

63.76 

60 

638782 

12781 

2363 

16.76 

10 

820744 

2118 

.00268 

62.02 

60 

626061 

13309 

.02630 

16.13 

11 

818626 

1981 

242 

62.06 

61 

612742 

13824 

2696 

14.60 

U 

816646 

1936 

237 

61.18 

62 

498018 

14389 

2884 

13.89 

IS 

814710 

1996 

246 

60.20 

63 

484620 

16093 

8116 

13.29 

14 

812714 

2137 

263 

40.42 

64 

460436 

16919 

3391 

12.69 

16 

810677 

2678 

.00318 

48.66 

66 

468617 

16721 

.03687 

12.12 

16 

807999 

2917 

361 

47.71 

66 

436706 

17620 

4011 

11.67 

17 

805082 

8228 

401 

46.88 

67 

410270 

18261 

4363 

11.06 

18 

801864 

3488 

435 

46.05 

68 

401026 

18828 

4696 

10.61 

10 

798866 

3696 

463 

46.36 

60 

382107 

19270 

6042 

10.00 

90 

794670 

3918 

.00498 

44.46 

70 

862027 

19682 

.06423 

9.61 

21 

790762 

4144 

634 

43.67 

71 

343246 

20001 

6827 

9.03 

SS 

786608 

4318 

649 

42.01 

72 

328244 

20248 

6264 

8.66 

38 

782290 

4476 

671 

42.10 

73 

802006 

20a4 

6744 

8.00 

34 

777816 

4674 

688 

4130 

74 

282662 

20664 

7274 

7.64 

26 

773241 

4678 

.00606 

40.63 

76 

262008 

20660 

.07847 

7.20 

26 

768663 

47.88 

628 

30.88 

76 

241448 

20414 

8466 

6.77 

27 

763776 

4881 

639 

80.12 

77 

221034 

20268 

9163 

6.36 

28 

768894 

4971 

666 

88.88 

78 

200781 

20174 

10048 

6.08 

29 

763923 

6061 

670 

37.62 

70 

180607 

20168 

11161 

6.66 

30 

748873 

6130 

.00686 

86.86 

80 

160440 

20127 

.12644 

6.18 

81 

743742 

6206 

700 

36.11 

81 

140322 

20264 

14441 

4.86 

82 

788536 

6288 

716 

36.37 

82 

120068 

19732 

16436 

4.68 

88 

733248 

6876 

733 

34.62 

83 

100826 

17822 

17764 

4.39 

84 

737873 

6466 

761 

33.88 

84 

82604 

16064 

18246 

4.23 

86 

722407 

6666 

.00760 

33.18 

86 

67460 

11827 

.17634 

4.06 

86 

716862 

6642 

787 

83.88 

86 

66623 

10280 

18481 

3.81 

87 

711210 

6718 

804 

31.63 

87 

46343 

8896 

19620 

8.67 

38 

706492 

6778 

819 

30.88 

88 

36447 

7666 

21031 

8.31 

89 

699714 

6836 

834 

30.13 

80 

28782 

6673 

8.06 

40 

693878 

6898 

.00660 

20.38 

00 

22200 

6619 

.26300 

2.82 

41 

687980 

6979 

869 

28.63 

01 

16600 

4647 

27406 

2.61 

42 

682001 

6090 

888 

27.87 

02 

12043 

3682 

29740 

2.40 

48 

676911 

6262 

926 

27.18 

08 

8461 

2786 

82326 

2.20 

44 

669669 

6449 

963 

26.86 

04 

6726 

2014 

36180 

2.02 

46 

663210 

6666 

.01006 

26.63 

06 

3712 

1423 

.38326 

1.84 

46 

666646 

6907 

1062 

24.88 

06 

2280 

966 

41780 

1.68 

47 

649638 

7166 

1103 

24.14 

07 

1838 

607 

46664 

1.62 

48 

642472 

7440 

1168 

23.41 

08 

726 

361 

49697 

1.87 

49 

636032 

7728 

1217 

22.67 

00 

366 

198 

64200 

1.23 

100 

167 

99 

.69092 

1.10 

101 

68 

44 

64893 

.99 

102 

24 

17 

70123 

.88 

103 

7 

6 

76301 

.79 

104 

2 

2 

82948 

.60 

106 

0 
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Age. 

Ix. 

dg. 

»■ 

o 

Age. 

b. 

dx. 

OB 

e 
ex. 

0 

1000000 

129630 

.12963 

60.08 

60 

601198 

8616 

.01433 

21.26 

1 

870370 

26680 

2939 

66.49 

61 

692683 

8877 

1498 

20.68 

2 

844790 

10687 

1266 

57.14 

62 

683706 

9193 

1676 

19.84 

3 

O...Q3 

7590 

910 

66.88 

63 

674613 

9600 

1671 

19.16 

4 

13 

6290 

640 

66.37 

64 

664913 

10118 

1791 

18.48 

6 

S3 

3934 

.00479 

66.77 

66 

664796 

10691 

.01927 

17.80 

6 

!89 

3400 

416 

66.06 

66 

644104 

11345 

2086 

17.16 

7 

89 

2946 

362 

64.26 

67 

632769 

19030 

2268 

16.60 

8 

43 

2671 

317 

63  46 

68 

620729 

•""-1 

2426 

16.86 

9 

172 

2288 

283 

62.64 

69 

608096 

2687 

16.26 

10 

184 

2120 

.00263 

61.77 

60 

494962 

i 

.02769 

14.66 

11 

164 

1994 

248 

60.90 

61 

481296 

2931 

14.06 

12 

170 

1966 

246 

50.01 

62 

467189 

3128 

13.47 

18 

06 

2024 

263 

49.16 

63 

462676 

1 

3374 

12.86 

14 

m 

2178 

273 

48.27 

64 

437306 

3606 

12.33 

16 

03 

2618 

.00329 

47.39 

66 

421640 

.03991 

11.76 

16 

86 

2969 

373 

46  57 

66 

404712 

4348 

11.21 

17 

ae 

3287 

416 

46  74 

67 

387116 

4712 

10.71 

18 

Q9 

3666 

463 

44.91 

68 

368874 

at-VATK 

6049 

10.20 

19 

174 

3799 

485 

44.16 

69 

360260 

18787 

6364 

9.73 

20 

.76 

4064 

.00620 

43.31 

70 

331463 

18913 

.06706 

9.26 

21 

121 

4304 

666 

42.63 

71 

312660 

18919 

6063 

8.76 

22 

!17 

4604 

684 

41.81 

72 

293631 

18948 

6463 

8.30 

23 

13 

4623 

603 

41.03 

73 

274683 

19088 

6949 

7.84 

24 

«0 

4702 

617 

40.29 

74 

266696 

19292 

7648 

7.39 

26 

^ 

4741 

.00626 

39.66 

76 

236303 

19379 

.08201 

6.97 

20 

47 

4866 

646 

38.76 

76 

216924 

19368 

8924 

6.64 

27 

92 

4966 

664 

38.02 

77 

197666 

19243 

9740 

6.12 

28 

«7 

6066 

682 

37.26 

78 

178323 

19036 

10676 

6.76 

29 

61 

6179 

702 

36.62 

79 

159287 

18764 

11774 

6.38 

30 

82 

6282 

.00721 

36.76 

80 

140533 

18487 

.13156 

6.00 

81 

00 

6620 

769 

36.06 

81 

122046 

18361 

15044 

4.70 

33 

....80 

6486 

760 

34.29 

82 

103686 

17666 

17038 

4.43 

83 

716294 

6623 

785 

33.68 

83 

86019 

15860 

18426 

4.26 

84 

710671 

6764 

811 

32.81 

84 

70169 

16339 

19010 

4.09 

36 

704907 

6900 

.00887 

32.08 

86 

66830 

10388 

.18279 

3.94 

36 

699007 

6039 

864 

31.36 

86 

46442 

8961 

19296 

3.72 

37 

692968 

6160 

889 

30.63 

87 

37481 

7692 

20622 

3.48 

38 

686808 

6267 

911 

29.88 

88 

29789 

6666 

22042 

3.26 

39 

680561 

6360 

933 

29.16 

89 

23223 

6668 

23977 

3.03 

40 

674201 

6446 

.00956 

28.45 

90 

17666 

4686 

.26566 

2.81 

41 

667766 

6661 

981 

27.69 

91 

12969 

3642 

28861 

2.66 

42 

661206 

6691 

1012 

26.97 

92 

9327 

2030 

31416 

2.60 

43 

664514 

6879 

1061 

26.22 

93 

7297 

2501 

34274 

2.06 

44 

647636 

7105 

1097 

26.60 

94 

4796 

1796 

37449 

1.88 

46 

640630 

7347 

.01147 

24.77 

96 

3000 

1229 

.40966 

1.71 

46 

633183 

7611 

1202 

24.08 

96 

1771 

794 

44846 

1.64 

47 

626572 

7882 

1260 

23.36 

97 

977 

480 

49114 

1.39 

46 

617690 

8129 

1316 

22.64 

98 

497 

267 

63796 

1.26 

49 

609561 

8363 

1372 

21.93 

99 

230 

136 

68913 

1.11 

100 

96 

61 

.64491 

.98 

101 

34 

24 

70663 

.86 

102 

10 

8 

77122 

.70 

103 

2 

2 

84228 

.60 

104 

0 
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Malee. 

FemalM. 

MalMudFemalei. 

Afk 

EngBflh. 

Gaman. 

AmerioML 

Engliah. 

Genoan. 

AnuriouL 

Gcnnan. 

AmericNi. 

0 

.17180 

.23386 

.14243 

.14066 

.19862 

.11688 

.21670 

.12968 

10 

.00214 

.00304 

.00268 

.00231 

.00322 

.00258 

.00313 

.00268 

20 

.00457 

.00507 

.00547 

.00414 

.00459 

.00488 

.00518 

.00520 

30 

.00671 

.00655 

.00754 

.00618 

.00696 

.00685 

.00676 

.00721 

40 

.01100 

.01094 

.01053 

.00995 

.00901 

.00660 

.00995 

.00966 

fiO 

.01936 

.01860 

.01575 

.01495 

.01288 

.01280 

.01560 

.01438 

80 

.03606 

.03395 

.02082 

.02928 

.02751 

.02580 

.08061 

.02759 

70 

.07212 

.07842 

.05995 

.06243 

.06786 

.05428 

.07088 

.06706 

80 

.15200 

.16384 

.13840 

.18626 

.15675 

.12644 

.15988 

.18165 

90 

.20186 

,     .88597 

.28403 

.26378 

.80239 

.25300 

.81561 

.26666 

EXPECTATIONS  OF  LIFE.* 


Mala. 

Foiuki. 

Mateind 

F«nuJM. 

Age. 

EngliA. 

Gflnmm. 

Anunean. 

EngBA. 

Gtannan. 

Ameriean. 

GerauuL 

AmerioHi. 

0 

44.13 

40.56 

48.34 

47.77 

43.97 

61.92 

42.28 

60.06 

1 

62.22 

51.85 

55.15 

64.68 

63.79 

57.69 

62.83 

66.49 

10 

49.63 

49.66 

50.66 

51.97 

61.71 

52.92 

50.70 

61.77 

20 

41.02 

41.28 

42.26 

48.44 

48.87 

44.46 

42.82 

48.81 

80 

83.07 

38.46 

34.75 

36.39 

86.63 

86.86 

84.66 

86.76 

40 

26.64 

26.89 

27.55 

27.82 

28.16 

29.88 

i7.04 

28.46 

60 

18.90 

19.00 

20.59 

20.64 

20.68 

21.96 

19.82 

21.26 

60 

12.93 

12.82 

14.16 

14.10 

13.4P 

16.12 

18.24 

14.66 

70 

8.06 

7.77 

8.97 

8.78 

8.11 

9.61 

7.96 

9.26 

80 

4.62 

4.24 

4.79 

6.06 

4.49 

6.18 

4.88 

6.00 

90 

2.68 

2.82 

2.48 

2.87 

2.W 

2.82 

2.52 

2.81 

•The 


Englidi  and  German  tables  are  baaed  upon  the  deeade  1881-1900.  while  the  American  table  ia 
MO  the  deeada  1901-1910. 
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SERVICE  INCOME  AND  PROPERTY  INCOME. 

By  Scott  Neabinq,  WhaprUm  School,  University  of  Pennsylvania. 


Service  vs.  Property  Ownership. 

Heretofore,  political  economy  has  been  content  to  discuss 
income  under  the  heading  of  rent,  interest,  profits,  and  wages. 
The  situation  in  the  United  States  cannot  be  analyzed  as  it  was 
by  the  English  economists,  since  there  is  no  American  land- 
lord class,  and  therefore  no  capitalist  class  distinct  from  the 
landlord  class.  Agricultural  land,  for  the  most  part,  is  owned 
by  individual  farmers,  or  by  persons  of  moderate  means.  The, 
natural  resources  and  the  industries  of  the  country  are  owned 
and  capitalized  through  the  corporate  system  of  business 
organization.  In  England  there  is  still  a  landlord  who  owns 
the  coal  lands,  and  a  capitalist  who  develops  them;  in  the 
United  States,  the  natural  resources  are,  for  the  most  part, 
owned  and  developed  by  the  same  industrial  group. 

A  classification  loses  virility  whenever  it  becomes  a  mere 
abstraction.  That  classification  only  possesses  real  vitality 
which  has  some  specific  bearing  on  the  conditions  that  it  aims  to 
describe.  An  appeal  to  the  present  income  facts  in  the 
United  States  will  alone  provide  a  classification  of  income 
which  will  be  really  applicable  to  the  conditions  now  pre- 
vailing. 

Theories  aside,  an  appeal  to  the  world  of  affairs  shows  that 
the  current  industrial  facts  in  the  United  States  make  the 
logical  income  distinction  one  between  that  income  which  is 
the  product  of  effort,  and  that  income  which  is  the  product  of 
property  ownership.  The  individual  whose  effort  creates 
values  for  which  society  pays,  receives  service  income.  The 
individual  who  secures  a  return  because  of  his  property 
ownership  receives  a  property  income. 

The  importance  of  the  contrast  between  service  and  prop- 
erty income  is  represented  not  by  the  fact  that  it  will  separate 
the  working  class  from  the  leisure  class,  but  that  it  will  lay 
the  basis  for  the  elimination  of  exploitation,  on  the  one  hand, 
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and  of  economic  parasitism,  on  the  other  hand.  Economic 
salvation  does  not  lie  through  class  conflict;  but  through  dis- 
tinctions which  will  pay  the  worker  the  full  value  of  his 
work,  and  drive  the  idler  out  of  society. 


The  Basic  Income  Question. 

The  basic  income  question  is  one,  not  of  theory,  but  of  fact. 
Marginal  acres,  marginal  dollars  of  capital,  and  marginal 
laborers  may  be  figments  of  the  economic  imagination,  or  they 
may  be  symbols  of  a  real  economic  distinction.  In  the  city 
of  Omaha  or  of  Portland,  in  the  factories  of  Brockton,  in  the 
sweatshops  of  Pittsburgh  and  New  York,  in  the  mines  of  West 
Virginia  and  Colorado,  the  marginal  man  is  missing.  In  his 
place  there  appear  great  industrial  enterprises  which  are 
engaged  in  the  production  of  economic  goods  of  a  certain 
value.  For  these  goods,  or  these  values,  the  forces  of  the 
community  contend.  In  that  production  and  in  that  con- 
tention lies  the  real  problem  of  distribution. 

The  matter  may  be  made  still  more  concrete.  An  industry 
— steel-making,  for  example — ^takes  raw  materials,  and  by 
the  process  of  manufactiire  adds  to  them  value  equivalent 
to  one  hundred  dollars.  What  part  of  that  hundred  dollars 
goes  in  wages  and  salaries  to  the  workers  in  the  industry? 
What  part  of  it  goes  in  interest  and  dividends  to  the  owners 
of  the  stocks  and  bonds?  The  former  receive  service  income; 
the  latter,  property  income.  What  proportion  of  the  values 
goes  in  either  direction? 

The  income  question,  thus  boldly  stated,  cannot  be  answered 
with  absolute  accuracy.  Up  to  the  present  time,  most  indus- 
tries have  failed  to  issue  public  reports  which  permit  of  a  full 
income  analysis.  In  the  very  near  future  public  bodies,  such 
as  the  Interstate  Commerce  Commission,  the  public  utilities 
and  railroad  commissions,  and  other  similarly  organized 
tribunals,  will  secure  and  compile  this  information.  For  the 
time  being,  almost  the  only  authentic  facts  are  those  which 
have  been  collected  and  presented  by  the  Interstate  Commerce 
Commission,  and  by  a  few  of  the  State  public  utilities  commis- 
sions. ^^ 


Digitized  by  CjOOQ IC 


238  American  Statistical  Association.  [62 

The  compilation  of  income  facts  is  a  stupendous  task,  far 
beyond  the  energies  of  any  one  individual.  The  task  will' 
never  be  successfully  completed  until  the  government  takes 
it  in  hand.  Meanwhile,  an  individual,  using  the  facts  avail- 
able, may  point  to  the  sharp  distinction  existing  between 
income  from  services  and  income  from  property- 
Many  enthusiasts  have  hoped  that  when  the  facts  were 
compiled  there  would  appear  some  oflf-hand  answer  regard- 
ing the  proportion  of  indui^rial  income  which  was  paid  for 
services,  and  the  proportion  that  was  paid  for  property 
ownership.  ''Half  and  half,"  cries  the  agitator.  /'Sixty 
per  cent,  for  wages,  and  40  per  cent,  for  dividends,"  vociferates 
his  more  conservative  confrere.  The  most  cursory  study  of 
the  available  facts  reveals  the  groundlessness  of  this  hope, 
and  the  fallacious  natm*e  of  such  assertions.  When  all  of  the 
income  facts  are  analyzed,  classified,  and  compiled,  some 
government  expert  will  be  able  to  announce  that  of  the  total 
values  created  in  the  manufacturing  industries,  a  given  per- 
centage goes  for  services,  and  another  given  percentage  for 
property  ownership.  At  the  present  time,  however,  the 
knowledge  is  but  fragmentary.  The  proportions  vary  from 
industry  to  industry,  and  from  establishment  to  establish- 
ment. Even  at  the  present  time,  however,  for  a  given  group 
of  establishments,  and  for  certain  industries,  facts  are  avail- 
able which  show  accurately  what  amount  of  the  values  pro- 
duced in  that  segment  of  the  industrial  process  goes  for 
services,  and  what  amount  goes  for  property  ownership.  A 
long  step  toward  an  authentication  of  this  general  position 
is  taken  by  Dr.  Streightoff.  Although  he  makes  his  state- 
ment incidentally,  placing  it  in  a  footnote,  he  finds  that 
reliable  information  is  obtainable  from  official  sources  showing 
the  apportionment  of  service  and  of  property  income  in  sev- 
eral large  industries.     Dr.  Streightoff 's  note  is  as  follows: 

"Dr.  Spahr,  in  his  'Essay  on  the  Present  Distribution  of 
Wealth  in  the  United  States'  (pp.  88-92,  120),  has  concluded 
that  in  Basel,  France,  Saxony,  the  United  Kingdom,  and 
the  United  States,  40  per  cent,  of  the  national  incomes  goes 
to  capital,  and  60  per  cent,  to  labor.  Recent  available 
figures  for  eight  large  American  industries,  employing  over 
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three  million  laborers,  give  to  capital  a  return  in  dividends  and 
interest  of  $1,276;419,050,  and  to  labor  in  salaries  and  wages 
of  $2,031,402,210,  a  total  income  of  $3,307,821,260,  of  which 
the  share  of  labor  is  61  per  cent.,  and  that  of  capital  39  per 
cent.  That  these  figures  are  typical  of  the  whole  field  of 
American  industry  is  questionable."  * 

TABLE  I. 
RETURNS  OF  CAPITAL  AND  LABOR  IS  EIGHT  INDUSTRIES. 


IndustriM. 

Y«ar. 

Oatatanding 

Capital  Sto& 

andBooda. 

Liitanatand 
Dindaada. 

'dsr' 

Number  of 
Emplayeaa. 

TthtTppim 

1902 
1907 
1010 

1907 
1907 

1902 
1900 
1910 

9102.946.262 
1.072.S05.93 
105^28300 

1341,995.182 
8.774.n2.09« 

3.217.719,458 
3,093.095368 
18,417.132338 

$8306.976 
36.049.779 
33364.411 

46.142.902 
125.954.062 

86.020337 
135.126.612 
806353.472 

$1633a673 
68.270.127 
89.491.082 

31.985309 
150.991.099 

354.079.476 

227361,188 

1.143.725306 

27.627 

t3SS.... ..::::::::::: 

144.169 

EUHfiw  flompnnien 

nm 

Ceotnl  electfio  Uj^t  and  power 

43366 

Ineorponted  nuneB  and  qnar- 
ries 

221.429 
528,720 

186  Industrial  «*»mi««t*M*"«  . . 
Steam  nihnya 

424386 
1,699.420 

ToUb 

$31,185,990,660 

'  $1376.419.050 

$2,031,402,210 

3.167,401 

An  examination  of  Streightofif's  table  shows  several  note- 
worthy facts.  In  the  first  place,  all  of  the  data  relate  to  the 
decade  1900  to  1910.  In  the  second  place,  six  of  the  eight 
groups  of  industries  are  ordinarliy  described  as  ''public  utili- 
ties." In  the  third  place,  the  ratio  between  property  income 
(interest  and  dividends)  and  service  income  (wages  and  sala- 
ries) is  far  from  being  a  constant  factor.  For  the  eight  groups 
of  industries  the  ratio  between  property  income  and  service 
income  is  four  to  six.  Electric  light  and  power  stations  give 
an  opposite  ratio  of  nine  to  six,  while  the  industrial  combina- 
tions report  a  ratio  of  one  to  four.  The  really  interesting  thing 
about  the  table  is  the  fact  that  in  1912  an  investigator  was 
able  to  find  eight  groups  of  industries  having  a  combined 
capitalization  of  thirty  billions  of  dollars,  all  of  which  reported 
property  income  as  distinct  from  service  income. 

The  reason  for  the  clarity  of  these  reports  as  regards  the 
distinction  between  property  and  service  income  lies  ready 


*  "The  Diatribution  of  Ina 
ttty  PreflB.  1912.  pp.  44,  45. 


B  in  the  Uoited  States,"  F.  H.  Streigjitoff,  New  York.  Cohnnbia  Uoiver^ 
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at  hand.  The  public,  in  recent  years,  has  showed  a  keen 
interest  in  property  income.  The  predatory  activities  of  cer- 
tain corporations,  together  with  the  commonly  accepted  opin- 
ion that  certain  great  businesses  had  "struck  it  rich,"  led 
to  the  appointment  of  commissions  and  other  inquisitorial 
bodies,  who  were  charged  with  this,  among  other  duties,  to 
find  out  how  much  these  great  enterprisers  were  making.  The 
result  of  this  public  demand  may  be  viewed  in  any  library 
where  State  and  Federal  reports  are  on  view. 

Many  accounts  are  so  kept  at  the  present  time,  either 
because  business  reasons  demand  it,  or  because  government 
officials  insist  upon  it,  that  the  amounts  paid  for  property  and 
for  service  income  may  be  readily  ascertained.  Such  accounts 
must  provide  the  basis  for  a  study  of  the  present-day  income 
facts.  The  present  study*  purports  to  carry  forward,  if  only 
for  a  few  steps,  the  lines  of  income  investigation  which  have 
been  started  by  Hobson,  Cannan,  Spahr,  Streightofif,  and 
the  other  economists  who  are  interested  in  income  facts. 

The  Answer  for  Transportation  Agencies. 

Among  all  of  the  highly  organized  businesses,  none  are  more 
highly  organized  than  the  transportation  agencies,  particularly 
the  railroads.  The  pioneer  work  in  railroading  once  com- 
pleted, railroad  managers  were  enabled  to  turn  their  atten- 
tion to  the  problems  of  organization  and  administration.  The 
result  of  their  activities  is  a  marvelously  wrought  business 
system  which  has  been  investigated,  rounded  out,  and  stand- 
ardized by  public  authorities.  For  no  group  of  industries  is  the 
information  regarding  property  and  service  income  so  com- 
plete as  it  is  for  the  railroads. 

The  problem  may  be  stated  in  these  general  terms.  A 
hundred  dollars  of  value  is  created  by  an  industry.  Of  this 
hundred  dollars,  how  many  dollars  go  in  the  form  of  service 

•  Thxoughoat  tlua  study,  the  figures  used  are  for  1909.  1910,  and  1911.  yean  which  were  arbitrarUy 
necessitated  by  the  availability  of  the  figures.  The  oensus  returns  of  the  Thirteenth  Census  are  for  1909. 
Most  of  the  railroad  and  public  utilities  commissions  are  at  least  two  years  behind  the  calendar  in  the  i^sut 
of  reports.  If  the  various  groups  of  figures  were  to  be  at  all  comparable,  they  should  be  selected  with  some 
reference  to  the  census  year.  Furthermore,  the  years  1910  and  191 1  seemed  fairly  representative  of  normal 
bouDess  conditions.  All  of  these  reasons  led  to  the  use  of  data  for  1910  and  191 1  whenever  it  was  available. 
In  a  few  special  cases  1912  data  were  used.    These  cases  are,  however.  ezceptionaL 
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income;  and  how  many  dollars  go  in  the  form  of  property 
income?  The  answer  will  obviously  vary  with  the  character 
of  the  industry,  so  that  an  answer  for  railroads  is  not  in  any 
sense  an  answer  for  other  industries.  Neither  will  an  answer 
for  an  entire  industry  hold  good  for  individual  railroads.  The 
amoimt  of  income  paid,  particularly  in  the  form  of  property 
income,  must  vary  with  the  success  of  each  separate  business, 
and  with  the  local  conditions  surrounding  its  operations. 

The  reader  will  remember  that  the  railroad  is  a  business 
involving  a  particularly  heavy  original  outlay.  The  roadbed, 
terminals,  rolling  stock,  the  rights  of  way,  and  other  initial 
charges  on  railroad  construction  are  immense.  Once  made, 
these  capital  investments  are  imusually  permanent.  The 
process  of  making,  however,  involves  a  very  heavy  outlay. 
In  1911,  railroad  operations  brought  the  railroads  of  the 
United  States  a  revenue  of  $2,789,761,669.  From  other 
sources,  such  as  rent  credits,  income  received  on  the  stocks, 
and  bonds  of  companies  imder  their  control,  and  similar  mis- 
cellaneous sources,  the  income  was  $77,815,345.*  The  total 
income  of  the  railroads  from  all  sources  therefore  was  a  little 
more  than  two  and  three  quarters  billions  of  dollars.  During 
the  same  year,  the  total  amount  paid  in  wages  and  salaries  was 
$1, 208,466,470, t  while  the  entire  amount  paid  in  the  form  of 
interest  was  $406,609,204,  and  the  amount  of  dividends  was 
$291,497,164,  making  the  total  of  $698,106,368  paid  out  m  the 
form  of  income  for  railroad  property  holdings.} 

Thus  of  the  entire  receipts  for  all  of  the  railroads  in  the 
United  States  in  1911,  three  sevenths  were  paid  in  wages  and 
salaries,  and  one  foiuiih  in  interest  and  dividends.  The  approx- 
imate ratio  between  the  amount  of  service  income  and  the 
amount  of  property  income  on  the  railroads  of  the  United 
States  was  therefore  12  to  7. 

There  is,  of  course,  considerable  variation  from  one  part 
of  the  coimtry  to  another,  and  from  one  class  of  railroads  to 
another,  in  the  ratio  between  service  income  and  property 
income.     The  Interstate  Commerce  Commission  has  divided 

*StetistieB  of  the  lUilwayi  in  the  United  StAtes.  IntenUte  CoouiMroe  ComminiQO,  WMlungtoo, 
Gorenunent  Pristine  OfBce,  1913.  p.  53. 
t/M<<.p.29. 
t/U<l.p.53. 
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the  country  into  three  Districts, — the  Eastern  district,  com- 
prising "that  portion  of  the  United  States  bounded  on  the 
west  by  the  northern  and  the  western  shore  of  Lake  Michigan 
to  Chicago,  thence  by  a  line  to  Peoria,  thence  to  East  St. 
Louis,  thence  down  the  Mississippi  River  to  the  mouth  of 
the  Ohio  River,  and  on  the  south  by  the  Ohio  River  from  its 
mouth  to  Parkersburg,  W.  Va.,  thence  by  a  line  to  the  south- 
western comer  of  Maryland,  thence  by  the  Potomac  River 
to  its  mouth.  The  Southern  District  comprises  that  portion 
of  the  United  States  boimded  on  the  north  by  the  Eastern 
District,  and  on  the  west  by  the  Mississippi  River.  The 
remainder  of  the  United  States,  exclusive  of  Alaska  and  of 
island  possessions,  is  included  in  the  Western  District."* 

A  similar  division  is  made  of  the  railroads  into  three  classes 
based  upon  their  financial  importance.  Class  I  includes  those 
roads  with  gross  operating  revenues  of  $1,000,000  or  more. 
Class  II  includes  those  roads  which  have  gross  operating 
revenues  of  $100,000,  but  of  less  than  $1,000,000.  Class  III 
includes  those  roads  which  have  revenues  of  under  $100,000. 
An  analysis  of  the  returns  from  the  United  States  by  class  and 
by  districts  shows  that  while  the  ratio  between  operating  rail 
revenue  and  total  compensation  is  comparatively  stationary, 
at  about  7  to  3,  the  ratio  between  the  operating  rail  revenues 
and  the  total  amount  paid  in  interest  and  dividends  varies 
considerably.  On  the  larger  roads  (Class  I)  one  fifth  of  the 
operating  rail  revenues  is  paid  out  in  the  form  of  interest  and 
dividends  in  the  East  and  in  the  South,  while  more  than  a 
quarter  is  so  used  in  the  West.  The  total  of  Class  I  roads 
shows  a  ratio  between  operating  rail  revenue  and  total  in- 
terest and  dividends  of  4  to  1.  On  the  Class  II  and  Class  III 
roads  the  ratio  is  slightly  more  than  5  to  1. 

A  brief  summary  of  these  facts  compiled  from  the  reports 
of  the  Commission  gives  an  excellent  idea  of  the  general  ratio 
on  which  the  railroads  disposed  of  $2,750,000,000  of  gross 
earnings  which  they  received  in  1911. 

♦  Supra,  pp.  9. 10. 
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TABLE  n. 

OPEBATINQ  RAIL  REVENUES.  TOTAL  COMPENSATION.  AND  TOTAL  INTOREST  AND 
DIVIDENDS.  BY  CLASSES  AND  DISTRICTS.  FOR  THE  RAILROADS  OF  THE  UNTTBD 
STATES.    IMl* 


ClaneBmndDistrietB. 

Operating  Rail 
Rev«oue. 

Total 

Interertand 
DiTideods. 

Ckml 

Tsui 

Il.180.0tt3.370 

405.419.448 

1.107^)05.585 

$543,860,234 
166.891.480 
457,104.180 

$238,945,112 

RiMdt 

Sooth. .   

79352366 

West 

312.426J)20 

Total 

12.692.518,403 

$1,167,855,894 

$626,923,940 

EMt 

ChttU 

S28.219.316 
11.588.011 
40.408.098 

$12,358,326 
4.223.821 
16.678382 

$6.056328 

Roftda 

South 

2.639  861 

West 

9.087.590 

Total 

$80,215,425 

$33,260,629 

$17,783,779 

EMt 

Chnin 

$4,158,947 
4.298.413 
8.570.481 

$1,883,018 
1.741.002 
3.726.027 

$835,461 

Rowb 

Sooth 

957381 

West 

1.983.436 

Total 

$174)27.841 

$7,350,047 

$3  776,478 

Emit 

AD 

$1,212,471,633 

421.305.872 

1.155.984.164 

$558,101,577 
172356304 
477308389 

$240336.911 

Openttnc 

Sooth 

84.040350 

S3l!t 

West 

160.917  046 

Total 

$2,789,761,669 

$1308,466.470 

$646374327 

*5«|vo,p.54.55. 

An  analysis  of  the  above  table  shows  the  Class  II  and  Class 
III  roads  to  be  negligible  factors.  Together  they  report  less 
than  5  per  cent,  of  the  total  gross  earnings.  Interest  must 
therefore  center  in  the  Class  I  roads,  which  are  the  important 
roads  of  the  coimtry.  On  these  important  roads,  for  each  $100 
paid  in  compensation,  $54  is  paid  as  interest  and  dividends. 
The  ratio  of  service  to  property  income  is  therefore,  roughly, 
7  to  4. 

These  facts  derived  from  a  general  survey  of  the  aggregate 
figures  for  the  large  roads  of  the  United  States  may  be  checked 
and  supplemented  from  various  other  sources.  In  addition 
to  the  reports  published  by  the  Interstate  Commerce  Commis- 
sion, there  are  a  number  of  states  which  publish  reports  on  the 
railroads  operating  within  the  state  boundaries,  and  upon 
certain  railroads  whose  lines  enter  the  state.  An  analysis  of 
these  figures  throws  additional  light  on  the  division  of  railroad 
revenue,  by  giving  returns  for  individual  states  and  individual 
roads. 
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The  Public  Service  Commission  for  the  First  District  of 
New  York*  reports  for  the  steam  railroads  operating  imder  its 
Jurisdiction  a  total  compensation  of  $559,544,  and  a  total  pay- 
ment in  interest  and  dividends  of  $209,792.  The  ratio  of  serv- 
ice income  to  property  income  is  therefore  approximately 
5  to  2.    These  railroads  are  obviously  of  minor  importance. 

Two  of  the  ^tate  railroad  commissions  publish  returns  for 
several  of  the  larger  railroad  systems.  The  following  table 
contains  figures  for  a  number  of  systems,  compiled  from  the 
reports  of  the  Minnesota  and  Iowa  Commissions  :t 

TABLE  m. 

OFERATraO  BEVENIIE8.  TOTAL  COMPENSATION,  AND  TOTAL  INTEREST  AND  DIVI- 
DENDS FOR  CERTAIN  RAILROAD  SYSTEMa  1911  AND  1012.  (a) 


RailroMb. 


OpccBtins 
RevwniM. 


Total 
Yearly 


Total 
Interest  and 
Divideods. 


Ratio  betuMD 

Senrieeand 

Property 


Chietfo,  Bnrfingtoo  and  Quinor, 
Chieaco  and  Ncrthwestem. . . . , 

RoeklBland 

Great  Northern , 

Northeni  Faafie 

Iowa  Central 

iF* 


186.728^)00 
78.0M.000 
61.871^)00 
66.161.000 
68.434.000 
8.611.687 
89.164.217 


186.208.000 

83.068.000 
26.982,000 
22.617.000 
24.198.000 
1.198.882 
84.740.916 


I 


119.662.000 
19.227.000 
16.766.000 
27.296.000 
27.020.000 
1.188386 
28.046.046 


2-1 
11-6 
»-2 

e-7 

1-1 
6^ 


(a)  Supra,  pp.  64. 66. 

A  glance  at  the  last  column  of  the  table  in  which  a  rough 
estimate  is  made  of  the  ratio  of  service  income  to  property 
income  will  show  the  variation  which  always  appears  when 
individual  establishments  are  compared.  The  ratio  for  all 
of  the  roads  between  gross  earnings  and  compensation  is 
fairly  uniform,  ranging  from  3  to  1  in  the  case  of  the  Great 
Northern,  and  Iowa  Central,  to  2i  to  1  in  the  case  of  the  other 
roads.  The  ratio  between  revenues  and  the  amounts  paid  in 
interest  and  dividends  shows  no  such  uniformity.  For  the 
Chicago,  Burlington,  and  Quincy  the  ratio  of  service  income 
to  property  income  is  2  to  1;  for  the  Northern  Pacific  it  is  6 
to  7.    Between  these  two  extremes  fall    the  other  roads. 

•  Annoal  Report  of  the  Public  Servioe  Comnuinon  of  New  York.  Pint  Dietriet,  1911,  Volume  II.  pp. 
19-20. 

t  Annual'  Report  of  the  Minneaoto  Railroad  CommiflBion.  1918.  MinneapoUs,  1913.  pp.  200-314.  Ako 
the  Annua  Report  of  the  Board  of  Railroad  Commiwionwa  of  Iowa.  1911,  Dee  Moinee,  1913.  pp.  839-413. 
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This  table  shows  this  very  clearly — ^that  while  a  general  state- 
ment may  be  made  regarding  the  relation  between  operating 
revenue  and  compensation  for  the  larger  Western  railroads,  no 
such  statement  will  hold  for  the  ratio  between  compensation 
and  amount  paid  in  interest  and  dividends.  The  latter  figure 
depends  largely  upon  the  prosperity  of  the  individual  road. 
Hence  the  variation  is  considerable. 

This  fact  is  further  emphasized  by  some  additional  figiu'es 
showing  the  ratio  between  operating  income  and  total  interest 
and  dividends.  (In  none  of  these  cases  were  the  figures  for 
total  compensation  available.)  The  Lake  Shore  and  Michigan 
Southern  reports  an  operating  income  of  $48,452;  126;  dividends 
of  $9,999,298;  and  interest  of  $6,379,832.  This  would  make 
the  ratio  between  operating  income  and  property  income  3  to 
1.*  The  New  York  Central,  with  operating  revenue  of  $100,- 
741,601,  reports  the  payment  of  $18,868,966  in  property 
income,  a  ratio  of  5  to  l;t  the  Pennsylvania,  with  operating 
revenue  of  $157,234,107,  reports  the  payment  of  $26,096,471 
in  property  income,  a  ratio  of  6  to  l;t  and  the  Delaware, 
Lackawanna,  and  Western,  with  an  operating  revenue  of 
$35,947,066,  reports  the  payment  of  $6,028,800  in  dividends 
(6  to  1).§  I 

The  railroad  facts  are  well  authenticated  and  fairly  complete. 
For  all  of  the  leading  roads,  44  per  cent,  of  the  operating  rail 
revenues  is  paid  for  compensation,  and  23  per  cent,  is  paid 
for  interest  and  dividends.  The  railroads  of  the  United 
States  in  1911  had  completed  the  lines  of  a  well  defined  picture 
of  income  values.  Under  the  then  existing  arrangements,  the 
owners  of  railroad  property  were  receiving  more  than  half  as 
much  as  the  people  who  do  the  work  of  the  railroads. 

The  information  regarding  the  other  transportation  indus- 
tries is  less  satisfactory.  There  were  in  the  United  States  in 
1912,  30,317  telephone  systems  reporting  an  annual  income  of 
less  than  $5,000,  with  1,228,935  miles  of  wire  and  1,402,844 
telephones.il     The  total  income  of  these  systems  was  $255,- 

*  Annual  Report  of  the  Miehigan  Railroad  ConuniBBion.  1011,  Lansing.  1912,  pp.  199-206. 
t  Annual  R^rt  of  the  Public  Servioe  Commianon  of  New  York,  Second  District.  191 1 .  Vohune  III. 
tlinL  ildem. 

II  Bureau  of  the  Censos,  BulMin  No.  123.  Telephones  and  Telegraphs,  1912.  Washington  GoTemment 
Printing  OiBoe.  1914.  p.  18. 
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081,234.  Of  this  total,  $96,040,541  was  paid  out  in  the  form 
of  salaries  and  wages,  $20,163,960  in  the  form  of  interest,  and 
$34,120,809  in  the  form  of  dividends.  The  surplus  was 
$17,205,516.*  In  the  telephone  business  the  service  income 
is  almost  twice  as  great  as  the  property  income. 

The  land  telegraph  systems  of  the  United  States  report  for 
1912t  gross  receipts  of  $52,337,211.  Salaries  and  wages  are 
reported  as  $23,797,980,  interest  as  $1,608,593,  and  dividends 
as  $3,139,861.  The  ratio  of  service  to  property  income  is 
here  about  5  to  1. 

The  data  for  express  companies  collected  by  the  Interstate 
Commerce  Commission  show:t 

Operating  revenue $76,198,754 

Other  income 5,633,792 

Total  Income $81,832,546 


The  total  payments  for  interest  were  $950,407;  for  dividends 
out  of  current  income,  $5,928,104;  out  of  surplus,  $26,775,727, 
making  a  total  payment  in  property  income  of  one  third  of  the 
total  income.  The  dividend  payments  out  of  surplus  were 
swelled  by  a  $24,000,000  dividend  paid  by  the  Wells-Fargo 
Company.  The  credit  balance  carried  from  income  to  balance 
sheet  was  $59,215,601. 

The  Iowa  Railroad  Commission  furnishes  two  other  classes 
of  instances  in  which  both  service  and  property  incomes  are 
available.  There  are  terminal  railway  companies  in  Iowa 
which  report  the  payment  of  $329,049  in  wages  and  salaries, 
and  $37,553  in  interest  and  dividends.!  The  total  operating 
receipts  are  comparatively  small — slightly  more  than  $200,000 
from  rail  operations  with  additions  from  rents  of  various  kinds. 
The  ratio  between  service  and  property  income  here  is  very 
much  higher  than  that  in  the  case  of  railroad  companies. 
The  Iowa  report  also  contains  an  analysis  of  accounts  of  five 

*  Bureau  of  the  Census,  Bulletin  No.  128,  Telephones  and  Telegraphs,  1912,  Washington  Govern, 
ntent  Printing  Ofllee,  1014,  p.  10. 

t  Drid,  p.  25. 

t  Statistics  of  Ezpreas  Companies  for  1910.  Interstate  Commerce  Commission.  Washington  Cknremmeiit 
Printing  Office.  1912.  p.  16. 

§  Annual  Report  of  the  Railroad  Commissianen  of  Iowa,  op.  of.,  pp.  488-408. 
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bridge  companies  with  a  total  capital  of  $12;625,800.'*'  The 
income  is  derived  from  rail  operations,  joint  facilities  interest, 
and  miscellaneous  sources.  During  1911,  the  total  com- 
pensation paid  was  $41,443,  the  total  amount  of  dividends 
$331,464,  and  the  total  amount  of  interest  $87,500.  There- 
fore the  ratio  of  service  to  property  income  is  1  to  10.  No 
conclusion  can  be  drawn  from  these  instances.  They  are 
inserted  here  merely  because  they  indicate  the  extent  of  the 
variation  which  may  occur  between  service  and  prop^i^y 
income. 

The  transportation  business  differs  from  many  other  busi- 
nesses. The  gross  receipts  cover  the  return  for  service  in  its 
various  forms,  and  there  is  no  deduction  from  them  as  there  is 
in  manufacturing  for  raw  materials.  At  the  same  time,  the 
total  amount  of  capital  invested  per  employee  is  comparatively 
high,  because  of  the  great  initial  charge  involved  in  railroad 
construction.  Approximately  half  of  the  gross  receipts  of 
transportation  agencies  are  paid  out  in  the  form  of  service 
income  (wages  and  salaries).  An  amount  is  paid  in  the  form 
of  interest  and  dividends  varying  with  the  industry  and  the 
individual  establishment. 


The  Answer  for  Municipal  Utilities. 

Another  five  years  of  investigation  and  of  compilation  by 
public  utilities  commissions  will  bring  together  data  regarding 
the  income  from  mimicipal  utilities  (street  car  service,  gas, 
electric  light,  and  water)  as  complete  as  that  which  now  exists 
for  the  railroads.  At  the  present  time,  the  data  are  frag- 
mentary in  character.  The  Bureau  of  the  Census  has  com- 
piled, once  in  five  years,  a  complete  series  of  reports  for  the 
electric  railways  of  the  United  States,  showing  the  operating 
earnings,  and  dividends  and  interest  paid,  as  well  as  wages 
and  salaries.  For  1907,  the  last  of  available  data,  the  total 
operating  earnings  of  the  street  and  electric  railways  of  the 
United  States  were  $418,887,858.t    The  amount  paid  for 

*  Anraul  Report  of  the  Bulroad  CommiflBOoen  of  Iowa,  op,  di.,  pp.  504-516. 
fStreet  mnd  Eleetrie  RaUwayi.  1907,  SpeeUl  Report  of  the  Cenrai,  Waahington  Goverzunent  Printing 
Oflioe.  1010,  p.  26. 
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wages  and  salaries  was  $150,991;099,  while  the  total  amount 
of  dividends  was  $64,485,274,  and  the  total  amount  of  interest 
was  $71,468,788.  From  these  figures  it  appears  that  three 
eighths  of  the  operating  earnings  on  street  and  electric  rail- 
ways goes  to  the  payment  of  service  income,  and  five  sixteenths 
to  the  payment  of  property  income.  The  ratio  between  service 
income  and  property  income  is  therefore  6  to  5. 

In  passing,  it  may  be  noted  that  on  the  street  railway  lines 
the  interest  charges  exceed  the  dividends — ^the  ratio  between 
the  two  is  4  to  3.  The  ratio  for  all  of  the  railroads  of  the 
United  States  is  very  similar  ($406,000,000  and  $291,000,000). 
In  both  cases  the  primary  capital  outlay  is  heavy. 

A  few  state  reports  cover  the  same  ground  as  that  included 
in  the  Federal  report.  The  Maine  Railroad  Commission* 
reports  on  the  operations  of  15  street  railways  in  the  state  as 
follows:  Total  wages  and  salaries,  $1,116,106;  total  dividends, 
$228,477;  interest,  taxes,  and  other  charges,  $784,029.  Appar- 
ently the  ratio  of  service  and  property  income  is  approximately 
the  same  in  Maine  as  for  the  country  at  large. 

The  Public  Service  Commission  of  the  First  District  in  New 
Yorkf  shows  a  total  compensation  of  $28,632,580,  and  a  total 
payment  of  interest  and  dividends  of  $12,204,640.  Here  the 
ratio  of  service  to  property  income  is  7  to  3.  This  ratio  is 
considerably  lower  than  that  for  the  country  at  large. 

One  Minnesota  street  railway  (the  Minneapolis  and  St. 
Paul  Company)  with  operating  revenues  of  $444,504,  reports 
the  payment  of  $170,733  in  total  yearly  compensation,  and  of 
$58,445  in  interest  and  dividends'.  The  proportion  of  service 
to  property  income  is  in  this  instance  almost  exactly  3  to  l.t 

The  Census  Bulletin  for  1912  dealing  with  street  and  electric 
railways  shows  a  gross  income  from  all  sources  of  $585,930,517. 
Payments  for  wages  and  salaries  equal  $200,890,939;  the  total 
interest  charges  were  $98,025,338,  and  the  total  dividend 
charges  were  $51,650,117.  The  ratio  of  service  to  property 
income  was  therefore  10  to  7.§ 

*  Amkn%\  Report  for  1912.  op.  eU.,  pp.  10-32. 
t  Annual  Report  for  101 1,  op.  cU.,  Vohime  11.  pp.  183-326. 
t  Anniial  Report  of  the  Minnoota  Railroad  ComnuflBioD?  1011.  op,  dt. 

I  Street  and  Electric  Raihraya,  1012,  Bureau  of  the  Ceonu.  Bulletin  No.  124,  Washington  Government 
Printing  Office.  101 1,  p.  60. 
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A  ratio  apparently  exists  between  operating  revenues,  and 
service  and  property  income  on  street  railways  approximately 
similar  to  that  for  steam  railroads.  As  in  the  case  of  railroads, 
there  are  variations  in  the  ratio  between  service  and  property 
income  from  one  establishment  to  another.  The  property 
income  is  relatively  higher  here,  however,  and  the  railroad 
ratio  (12  to  7)  is  Exceeded. 

The  data  for  other  public  utilities  are  far  less  satisfactory 
than  those  available  for  street  and  electric  railways.  For  the 
First  District  in  New  York,  the  total  compensation  paid  by 
gas  companies  was  $8,894,766,  while  the  total  pa3rments  of 
interest  and  dividends  was  $10,548,564.'*'  In  the  same  district 
the  electric  companies  paid  $6,663,600  in  compensation,  and 
$5,395,654  in  interest  and  dividends.  The  companies  operat- 
ing both  gas  and  electric  franchises  in  the  First  District  of  New 
York  paid  a  total  compensation  amounting  to  $16,850,676, 
and  a  total  of  interest  and  dividends  of  $19,443,164.  These 
figures  obviously  do  not  justify  any  general  conclusion.  The 
situation  in  smaller  cities  and  towns  may  diflfer  considerably. 
In  New  York,  however,  it  appears  that  the  payments  of  prop- 
erty income  equal,  or  even  exceed,  the  payments  for  service 
income. 

Partial  reports  from  a  number  of  individual  gas  companies 
show  the  ratio  between  gross  earnings,  and  interest  and  divi- 
dends. These  gas  companies  are,  for  the  most  part,  in  small 
towns.    The  ratio  runs  at  3  to  1,  4  to  1,  and  5  to  1. 

The  Wisconsin  Railroad  Commission  reports  on  the  operat- 
ing revenues  and  the  payments  for  interest  and  dividends  of 
certain  public  utilities  in  191  l.f  For  gas  utilities  the  ratio 
is  4  to  1 ;  for  electric  utilities  it  is  4  to  1. 

The  relation  between  service  income  and  property  income 
differs  little  from  that  in  the  railroad  industry.  There  are  a 
few  instances  in  which  the  payments  of  property  income  exceed 
the  payments  of  service  income.  In  general,  however,  the 
conclusions  which  apply  to  the  railroads  are  equally  effective 
in  the  case  of  public  utilities. 

*  Anmul  Report  of  the  Pubfie  Service  Coouninion.  19U.  op.  at.,  Vohime  UI. 
t  Annual  Report  of  the  RailiMd  Comminion  of  Wiaoonsin.  1010-11.  Madiaoo*  1012.  Vohime  U,  Put 
IV. 
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The  Answer  fob  Manufactueing  Industries. 

The  manner  in  which  the  values  created  in  manufacturing 
industries  are  disposed  of  is  far  less  clear  than  it  is  in  the  case 
of  transportation  and  of  public  utilities.  The  books  are 
similarly  kept;  the  facts  could  be  made  as  readily  accessible, 
yet  to  date,  there  has  been  little  effort  to  collect  and  analyse 
them. 

It  is  interesting  in  this  connection  to  bear  in  mind  the  relar 
tion  existing  between  the  values  derived  from  transportation 
and  from  manufacturing.  The  railroads  in  the  United  States 
show  for  1911  gross  earnings  of  $2,750,000,000.  During  1909 
the  "value  added  by  manufacture''  to  the  raw  materials  which 
entered  into  the  manufacturing  processes  is  reported  by  the 
census  as  $8,500,000,000.  In  other  words,  the  total  amoimt 
of  values  created  in  manufacture  is  approximately  three  times 
as  great  as  the  total  created  in  the  railroad  industry,  the  figures 
for  railroading  being  for  1911,  and  the  figures  for  manufactur- 
ing for  1909. 

The  study  of  manufacture  which  was  made  in  connection 
with  the  Twelfth  Census  (1900)  contained  the  most  complete 
statement  available  of  the  relation  between  service  and  prop- 
erty income  in  the  manufacturing  industries.  There  were  185 
industrial  combinations  covered  in  the  census  investigations. 
The  capital  invested  in  these  combinations  was  $3,093,095,- 
868,  the  item  for  wages  and  salaries  was  $227,861,188,  and  the 
item  for  interest  and  dividends  was  $135,126,612.  The  ratio 
of  service  to  property  income  is  in  this  case  5  to  3.* 

The  only  accurate  up-to-date  information  on  the  relation 
between  service  and  property  income  is  that  contained  in  a 
few  scattered  reports  on  individual  industries.  These  figures 
are  necessarily  indicative  rather  than  conclusive. 

Three  important  companies  engaged  in  the  manufacture  of 
iron  and  steel  make  reports  which  permit  of  analysis  into  serv- 
ice and  property  income.  The  Bethlehem  Steel  Corporation 
in  its  report  for  1913  f  shows  the  payment  of  $4,374,653  in 
interest  and  dividends,  and  $13,  993,417  in  wages  and  salaries. 
At  the  same  time,  $7,500,000  was  set  aside  for  additions  to 

*  CeMus  of  Manufacturera,  1000,  Part  U^  pp.  Inm-faaix.  « 

t  Ninth  Annual  Report  of  the  Bethelebem  Steel  Corporation  for  year  eodinc  Deoembcr  31, 1013. 
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pr(^)erty  and  working  capital,  and  the  net  earnings  were 
$8,760,000,  of  which  $1,528,785  was  applied  for  depreciation, 
and  $2,214,517  appeared  as  surplus.  The  amount  paid  in 
service  income  is  three  times  as  great  as  the  amount  paid  in 
property  income,  but  the  amoimt  of  interest  and  dividends, 
plus  the  amount  set  aside  for  additions  to  capital,  plus  the 
balance,  is  ahnost  exactly  equal  to  the  amount  paid  for  services. 

The  earnings  of  the  United  States  Steel  Corporation  and  of 
the  Republic  Iron  and  Steel  Company  were  analyzed  in  great 
detail  in  the  recent  Federal  Report  on  the  Steel  Industry.* 
For  1911,  the  total  receipts  of  the  United  States  Steel  Corporar 
tion  from  all  sources  were  $618,911,430.  Of  this  amount,  23 
per  cent,  was  paid  out  for  wages  and  salaries,  16  per  cent,  was 
paid  out  as  interest  and  dividends,  and  5  per  cent,  was  set 
aside  as  surplus.  The  ratio  of  service  to  property  income  is 
therefore  3  to  2.  Unfortunately  the  interest  charge  includes 
depreciation,  replacement,  and  sinking  funds.  In  this  connec- 
tion it  is  interesting  to  note  that  in  1911,  while  $161,419,000 
was  paid  in  wages  and  salaries,  the  undivided  surplus  of  the 
steel  corporation  was  $156,275,000,  an  amount  almost  equal 
to  the  total  paid  in  wages  and  salaries  during  that  year.f 

The  Republic  Iron  and  Steel  Company  for  1911,  with  total 
receipts  of  $24,680,288,  charged  30  per  cent,  to  wages  and  sal- 
aries, 11  per  cent,  to  dividends  and  interest  (including  depreciar 
tion  and  interest  charges),  and  had  a  smplus  of  5  per  cent,  of 
the  total  receipts.}  The  ratio  of  service  to  property  income  is 
here  3  to  1. 

The  material  giving  directly  the  amoimt  paid  by  manufac- 
turing industries  in  service  and  in  property  income  is  meager  in 
the  extreme.  There  are,  however,  two  sources  from  which 
some  information  on  the  subject  may  be  gleaned.  On  the 
other  hand,  the  census  data  on  manufacture  give  for  all  indus- 
tries and  for  specific  industries  the  total  value  of  products  and 
the  total  payments  for  wages  and  salaries.  These  figures  show 
the  relation  between  gross  value,  or  value  added  by  manufac- 
ture, and  service  income.    Several  states  publish  like  data. 

*  Report  on  Cooditions  of  Employmeot  in  the  lion  and  Steel  Indwiry.  United  States  BarcMi  of  Labor, 
mt  WMWngtoo  OonmmeBt  Printing  Office,  1013. 
t  Report  oo  Cooditioni  of  Employment  in  the  Iron  and  Steel  Indutiy.  ep.  dL,  p.  277. 
t/M.p.279. 
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On  the  other  hand,  a  body  of  information  exists  in  those  cor- 
poration reports  which  gives  gross  income  and  total  pa3rments 
for  interest  and  dividends.  From  these  figures  total  property 
income  may  be  ascertained.  The  two  sets  of  figures  certainly 
cannot  be  compared.    Both,  however,  are  suggestive. 

The  general  census  tables  contain  but  a  partial  analysis  of 
the  disposition  of  the  values  derived  from  manufacturing. 
They  report  the  values  added  by  manufacture  (the  gross  value 
or  selling  value  of  the  materials  minus  the  cost  of  the  raw 
material),  and  the  wages  and  the  salaries.  It  is  thus  possible 
to  show  what  part  of  the  values  derived  from  manufacturing 
was  paid  out  in  the  form  of  service  income.  There  is  nothing 
in  the  census  figures  for  1910  that  gives  any  clue  to  property 
income. 

The  value  of  all  products  produced  by  manufacturing  indus- 
tries in  1909  was  $20,750,000,000.*  The  value  added  by  man- 
ufacture was  $8,572,527,000.  The  total  amount  charged 
against  ''services"  (a  term  under  which  the  census  includes  all 
salaries  and  wages)  was  $4,375,000.  Thus  almost  exactly 
half  of  the  value  added  by  manufacture  was  paid  out  in  the 
form  of  salaries  and  wages.  The  reader  will  remember,  by 
way  of  comparison,  that  slightly  less  than  half  of  the  operating 
rail  revenues  of  railroads  was  paid  out  as  service  income. 

The  ratio  between  value  added  by  manufacture  and  total 
payment  for  services  is  not  at  all  uniform  in  the  different  manu- 
facturing industries.  Indeed,  the  variation  is  many  times 
greater  than  that  shown  by  the  statistics  of  railroads.  While 
the  ratio  is  2  to  1,  in  the  manufacturing  industries  at  large, 
it  stands  33  to  1  in  the  manufacture  of  distilled  liquors,  and 
20  to  19  in  the  case  of  general  shop  construction  by  railroad 
companies.  A  table  of  the  35  industries  in  which  the  value  of 
the  products  for  1909  is  reported  to  exceed  $75,000,000,  shows 
that  for  the  most  part  the  relation  between  the  value  added  by 
manufacture  and  the  total  amount  paid  for  services  remains 
fairly  constant,  varying  between  5  to  2  and  5  to  3.  In  this 
entire  group  of  industries  there  are  six  instances  in  which  less 
than  two  fifths  of  the  value  added  by  manufacture  is  paid  out 
in^the  form  of  service  income,  and  five  instances  in  which  more 

*  Abstractor  the  TUrteenth  Ceosv  of  the  United  Statee,  p.  436. 
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than  three  fifths  of  the  value  added  by  manufacture  is  paid 
out  in  the  form  of  service  income. 

There  are  a  number  of  state  bureaus  of  labor  which  publish 
information  regarding  the  total  receipts  from  manufacturing, 
the  cost  of  materials  and  supplies,  and  the  total  amount  of 
wages  paid.  Unfortunately,  there  are  no  instances  in  which 
the  states  report  the  amount  of  salaries  as  well  as  the  amount 
of  wages.  The  information  available  in  the  state  sources 
must  therefore  be  regarded  as  of  distinctly  inferior  value  to 
that  in  the  Federal  Census. 

The  state  of  Oklahoma  furnishes  information  regarding  its 
manufactming  industries  for  1911.*  During  that  year,  the 
total  receipts  from  the  sale  of  manufactured  products  were 
$81,857,148.  The  figures  in  this  report  show  that  the  cost  of 
materials  used  in  the  manufacturing  industries  of  Oklahoma  is 
five  eighths  of  the  total  value  of  the  products.  This  propor- 
tion is  the  same  as  that  shown  by  the  United  States  Census 
figures.  Of  the  value  added  by  manufacture,  45  per  cent,  was 
paid  in  wages.  If  salaries  had  been  included  in  this  statement 
(they  usually  amoimt  to  about  5  per  cent,  of  the  value  added 
by  manufacture),  the  ratio  of  value  added  by  manufacture 
to  service  income  would  be  virtually  the  same  as  that  reported 
by  the  United  States  Census. 

New  Jersey  and  Massachusetts  publish  statistics  showing 
the  value  added  by  manufacture  and  payments  in  the  form  of 
wages.  The  figures  for  Massachusetts  vary  somewhat  from 
those  of  Oklahoma.!  The  Massachusetts  industries  are  pri- 
marily textile.  The  wages  paid  in  these  textile  industries 
are  lower,  and  a  smaller  proportion  of  the  value  added  by 
manufacture  is  paid  to  the  wage-earners.  An  analysis  of  the 
figures  published  by  the  New,  Jersey  Bureau  of  Statisticst 
shows  a  situation  which  diflfers  very  little  from  that  recorded 
in  the  United  States  Census  and  in  the  Oklahoma  report.  On 
the  whole,  it  may  be  fairly  said  that  the  state  reports  do  not 
diflfer  in  any  material  way  from  the  figures  published  by  the 
latest  Federal  Census. 

*  Annual  Report  of  the  Department  of  Labor.  Oklahoma,  1911-12.  Oklahoma  City.  pp.  160-15S. 
t  Twenty-fifth  Annual  Report  of  the  Statistics  of  Manufaotuicn.  1010.  Bureau  of  Statistios.  Bostoo, 
1912,  pp.  ^12. 
t  Bureau  of  Statistics  of  New  Jersey.  191 1.  Camden.  1912.  pp.  10-20. 
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A  generalization  is  permissible  at  this  point.  It  seems  to 
be  true  that  about  one  half  of  the  value  added  to  the  raw 
materials  by  the  American  manufacturing  industries  is  paid 
out  as  wages  and  salaries,  while  those  with  a  comparatively 
small  capital  investment  report  a  far  larger  proportion.  Al- 
though the  generalization  does  not  hold  true  for  specific  in- 
dustries, it  does  seem  to  be  borne  out  by  the  results  obtained 
by  state  as  well  as  Federal  studies. 

The  figures  showing  the  relation  between  gross  values  or 
total  values  created  in  the  manufacturing  industries,  and  the 
payments  for  service  income,  are  far  less  usable  from  a  sta- 
tistical standpoint  than  the  figures  showing  value  added  by 
manufacture.  The  immense  difference  in  the  net  value  of 
raw  materials  leads  to  wide  differences  in  the  ratio  of  gross 
values  to  service  income.  The  total  figures  from  the  census 
shows  that  of  the  gross  value  created  in  manufacture,  the 
amoimt  paid  in  wages  and  salaries  constitutes  about  one  fifth 
for  all  industries.  This  proportion  seems  to  be  a  representa- 
tive one. 

However  desirable  it  might  be  to  reject  these  figures  for 
gross  values  and  adhere  to  the  values  added  by  manufacture, 
the  manner  in  which  most  industrial  accounts  are  kept  do 
not  permit  of  any  such  procedure.  If  service  and  property 
incomes  in  the  manufacturing  industries  are  to  be  compared, 
attention  must  center  on  gross  returns,  because  that  is  the 
only  figure  which  appears  in  corporation  accounts.  Even 
that  is  absent  from  most  accounts,  or  else  a  complication  of 
accounting  prevents  the  student  from  determining  the  amount 
of  interest  or  of  dividends.  There  are  a  number  of  manu- 
facturing industries,  however,  for  which  the  manuals  publish 
fairly  satisfactory  data. 

One  of  the  most  frequently  discussed  companies  is  the  Pull- 
man Company.  This  company,  with  a  capital  of  $120,000,000 
(no  funded  debt)  reports  for  1912-13  total  revenues  from  all 
sources: — 
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Sleeping  car  operations $40,103,216 

Auxiliary  operations 1,091,875 

Manufacturing  plant 31,320,181 

$72,415,272 

Net  corporate  income 14,714,704 

Dividends,  1912-13 9,439,769 

Apparently  (for  the  accounts  are  not  entirely  clear)  the 
ratio  between  total  revenues  and  the  amount  paid  in  divi- 
dends is  8  to  1,  while  the  ratio  between  total  revenue  and  the 
amount  of  net  corporate  income  is  5  to  1.  In  this  connection, 
it  is  worth  remembering  that  although  the  amount  paid  in 
dividends  by  the  Pullman  Company  is  only  one  eighth  of  the 
gross  revenues,  the  Pullman  Company  has  increased  its  capi- 
tal from  $18,000,000  to  $120,000,000  by  declarmg  stock  divi- 
dends.*  Nowhere  is  there  adequate  statement  to  show  the 
proportion  of  gross  earnings  which  the  Pullman  Company 
pays  in  service  income. 

The  ratio  between  gross  earnings,  the  amount  paid  in  in- 
terest and  dividend,  and  the  amount  set  aside  as  surplus  by 
certain  companies  which  make  fairly  complete  reports,  appears 
in  the  following  table: 

TABLE  IV. 

RATIO  OP  GROSS  INCOME  TO  PROPERTY  INCOME  AND  TO  SURPLUS  IN  CERTAIN  REP. 
RESENTATIVE  INDUSTRIES. 


Ameckui  LooosdoUto  Canywiy 

Ameriean  Woolen  Company 

Bakhrin  LooorootiTe  Works 

Dopont  Manufacturing  Company 

GeDenl  Baking  Company 

GeDenl  Eleotnc  Coouiany 

IntarnaiioDal  Paper  Company 

National  Biaeuit  Company 

Fitttburgb  Plate  Qhaf  Company. 


Ratio  of  GrotB  Income  to 


1010-11 

1900 

1012 

1012 

1012 

1011 
1010-11 

1010 
1011-12 


Interest  and 

Amount  set 

Dividends. 

Aside  as  Surplus. 

20tol 

26tol 

20tol 

25tol 

12tol 

letol 

7tol 

20tol 

letol 

SOtol 

Utol 

14tol 

letol 

30tol 

12tol 

3tol 

lltol 

SOtol 

There  are  a  few  smaller  companies  for  which  the  figures 
are  available.  These  cases,  most  of  them  among  the  success- 
ful large  manufacturing  concerns,  illustrate  the  extent  of  the 

*  The  Manual  of  Statistics.  New  York  Manual  of  Statistics  Company,  1013,  p.  786. 
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variation  and  the  general  ratio  existing  between  gross  income 
and  property  income.  Apparently  from  6  to  10  per  cent,  of 
the  gross  income  of  such  companies  goes  for  the  payment  of 
interest  and  dividends.  It  will  be  remembered  that  for  all 
manufacturing  industries  the  percentages  paid  in  service  in- 
come was  about  20  per  cent. 

The  student  will  note  with  keen  disappointment  the  lack 
of  adequate  data  on  which  to  base  any  general  statement  of 
the  ratio  between  service  and  property  incomes  in  the  manu- 
facturing industries.  That  the  figures  are  as  readily  obtain- 
able for  the  larger  manufacturing  industries  as  they  are  for 
the  railroads  and  other  public  utilities  goes  without  saying. 
They  cannot  be  worked  out  and  satisfactorily  presented  until 
a  thorough  expert  study  is  undertaken  by  some  official  body. 
Probablyreal  enlightenment  in  this  direction  lies  in  the  creation 
of  a  commission  with  powers  like  those  of  the  Interstate  Com- 
merce Commission,  to  compel  the  keeping  of  uniform  accounts. 

For  the  time  being  this  much  may  be  said.  Half  of  the 
total  value  added  to  the  raw  material  by  the  processes  of  man- 
ufacture is  paid  out  in  the  form  of  service  income.  The  pro- 
portion paid  in  property  income  is  less,  very  much  less,  in 
fact,  although  no  defensible  statement  may  be  made  in  terms 
of  figures.  Of  the  gross  income  from  manufacturing  indus- 
tries, a  fifth  is  paid  out  in  the  form  of  service  income,  and  a 
considerably  less  proportion  takes  the  form  of  property 
income. 

Mining,  Smelting,  and  Refining. 

Perhaps  the  Michigan  Copper  strike  revealed  a  unique 
example  of  the  relation  between  service  and  property  income. 
At  the  same  time,  the  strike  resulted  in  the  publication  of 
some  significant  facts  regarding  the  income  situation  in  the 
copper  mining  industry,  and  showed  that  certain  of  the  prop- 
erties were  yielding  immense  returns  on  the  capital  invested. 

The  full  text  of  an  illuminating  report*  throws  into  the 
foreground  the  operations  of  the  Calumet  and  Hecla  Com- 
pany, and  the  companies  which  it  controls.    The  actual  cash 

*  MkUflUi  Copper  Distrioi  Strike.  United  States  Bunao  of  Labor,  BuOeiin  139.  Washington  Govcn- 
inent  Prindng  Offiee.  1014. 


Digitized  by  CjOOQ IC 


81]  Service  Income  and  Property  Income.  257 

paid  into  this  company  seems  to  have  been  $12  per  share  on 
100,000  shares,  the  par  value  of  which  is  $25.  The  Calumet 
and  Hecla  Company  reports  for  1912  $4,364,360  paid  in  the 
form  of  interest  and  dividends,  and  $3,193,073  paid  in  wages. 
Exactly  what  percentage  of  the  total  compensation  this  term 
"wages"  includes,  the  report  does  not  make  clear.  If  the 
ordinary  relation  between  wages  and  salaries  exists,  about 
5  per  cent.*  should  be  added  to  this  amount  in  order  that  the 
total  amount  paid  in  the  form  of  service  income  may  be  ascer- 
tained. The  amount  of  interest  and  dividends  is  considerably 
in  excess  of  the  total  amount  paid  in  wages  and  salaries. 

An  examination  of  appendices  2  and  3  in  the  same  report 
shows  that  while  the  Calumet  and  Hecla  Company  is  the 
largest  and  apparently  by  far  the  most  successful  of  the  com- 
panies reporting,  there  are  other  ventures  almost  equally  suc- 
cessful. The  ratio  of  service  to  property  income  in  the  case 
of  the  Calumet  and  Hecla  Company  is  probably  unique.  At 
the  same  time,  it  is  one  instance,  on  a  huge  scale,  of  an  industry 
which  pajrs  more  dollars  per  year,  to  the  holders  of  the  property 
than  to  the  people  who  carry  on  the  work. 

The  figures  showing  the  relation  between  service  and  prop- 
erty incomes  in  the  mining  industry  are  far  from  satisfactory. 
The  figures  published  in  the  Thirteenth  Censusf  show  a  total 
value  of  the  production  of  mines  and  quarries  of  $1,238,410,000. 
The  expenses  of  operation  and  development  were  $1 ,042,634,000. 
This  total  includes  the  expenditures  for  services,  supplies, 
royalites,  taxes,  contract  work,  rents  of  oflSces,  and  the 
like.  Apparently  all  of  the  qosts  of  the  business  are 
included  except  the  payment  for  interest  and  the  fund  for 
dividends  and  surplus.  Although  it  would  seem  that  the 
$200,000,000  of  difference  between  value  of  products  and 
expenses  of  operation  represents  property  income,  surplus, 
depreciation  and  insurance,  such  an  inference  is  wholly  unsup- 
ported, and  may  be  unjustified. 

The  census  does  make  clear  the  relation  between  the  value 
of  products  and  the  costs  of  operation,  on  the  one  hand,  and 

•  Abstnet  oT  the  Thirtteoth  Cennis.  Ttble  110.  pp.  514  ff. 

t  Minci  and  Quanicf.  1000,  Bonao  of  the  CeDsue.  WashiDgton  Gorenuneot  Printing  0£Bce.  1013, 
PP.IS4-S36. 
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the  payment  for  services  on  the  other.  The  total  expense  for 
services  was  $662,422,000,  or  about  one  half  of  the  value  added 
to  products  and  three  fifths  of  the  total  cost  of  operation. 
Among  the  principal  mining  industries  the  proportion  of  total 
value  of  products  to  service  income  is  about  2  to  1.  It  is 
highest  in  bituminous  coal  mining  (4  to  3),  and  lowest  in  the 
production  of  petroleum  and  natural  gas  (5  to  1).  For  the 
most  part,  the  ratio  holds  fairly  constant. 

The  census  report  on  Mines  and  Quarries  for  1902*  con- 
tained an  analjrsis  for  all  incorporated  companies  showing  the 
total  amount  paid  in  wages  and  salaries,  and  the  total  amount 
paid  in  interest  and  dividends.  The  value  of  products  for 
1902  was  $796,826,417;  the  total  of  wages  and  salaries  was 
$354,079,000  and  the  total  of  interest  and  dividends  was 
$86,021,000.t  The  ratio  between  total  value  produced  and 
service  income  was  therefore  about  2  to  1,  and  between  total 
value  and  property  income,  9  to  1. 

Such  fragmentary  information  in  the  mining  industry  as 
may  be  gathered  from  the  manual  of  industrial  statistics  shows 
that  the  variation  between  total  earnings  and  property  income 
is  extreme.  Few  of  the  mining  companies  making  reports 
have  fimded  debts.  They  are,  for  the  most  part,  capitalized 
by  the  issue  of  stock,  on  which  the  dividends  vary  widely. 

Service  and  Property  Incomes. 

Any  one  who  sets  out  to  find  for  service  and  property  income 
a  fixed  rate  which  will  hold  true  among  all  industries,  or  that 
will  hold  true  throughout  any  one  industry,  is  doomed  to  bitter 
disappointment.  No  such  ratio  exists,  and  in  the  very  nature 
of  things,  it  cannot  exist.  Variations  in  the  conduct  of  indi- 
vidual businesses,  and  in  the  character  of  various  classes  of 
businesses,  necessarily  lead  to  variations  in  the  service — prop- 
erty income  ratio. 

A  fixed  formula  between  service  and  property  income  is  not 
in  any  sense  indispensable,  however  convenient  it  may  be. 
The  important  fact  lies  in  the  existence  of  a  demonstrable 
relation  between  service  and  property  incomes. 

*  Special  Report  of  the  Census  Bureau,  Waahington  Government  Printing  OfScf,  1905. 
t  Ibid.  pp.  68  and  88. 
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The  business  accounts  of  toddy  give  no  clue  to  "rent,  in- 
terest, wages,  and  profits."  In  so  far  as  modem  accounting 
is  concerned,  the  terms  as  they  were  used  by  nineteenth  cen- 
tury economists  are  obsolete.  In  their  place  appears  a  new 
terminology  including  such  words  as  "compensation,"  "divi- 
dends," "interest,"  and  "surplus."  Compensation  is  service 
income;  dividends  and  interest  are  property  income;  surjdus 
is  undistributed  income,  or  income  the  distribution  of  which 
has  not  yet  been  determined.  If  the  economists  is  to  talk 
in  terms  that  the  man  on  the  street  can  understand,  he  wiU 
have  a  distinction  between  service  and  property  income  that 
is  clear-cut  and  logical,  on  the  one  hand,  and  which,  on  the 
other  hand,  is  being  constantly  more  definitely  formulated 
and  lived  up  to  by  the  world  of  affairs. 

The  data  for  distinguishing  service  from  property  income 
are  as  yet  incomplete.  Yet  the  logic  of  the  distinction  seems 
no  less  inevitable  than  the  trend  of  fact  in  that  direction.  As 
the  material  aggregates  it  will  become  more  and  more  clear 
that  the  income  issues  of  the  next  generation  must  concern 
themselves  with  incomes  from  services,  on  the  one  hand,  and 
incomes  from  property  on  the  other.  The  distinction  is  vital, 
and  it  takes  added  significance  with  each  passing  year. 
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REVIEWS  AND  NOTES. 


ANNUAL  STATISTICAL  REPORT  OF  THE  BOSTON  CHAMBER 
OF  COMMERCE— I9I3. 

Commercial  oiganizationa  in  the  larger  cities  are  more  and  more  seeking 
out  and  advertising  every  commercial  and  industrial  advantage  which 
their  city  afifords.  To  do  this  intelligently  and  comprehensively  statistics 
showing  the  city's  activities  are  necessary,  and  trade  bodies  are  making 
it  a  practice  to  publish  such  figures.  One  of  the  most  recent  and  complete 
publications  of  this  nature  is  the  Annual  Statistical  Report  of  the  Boston 
Chamber  of  Commerce,  I9I3. 

This  report  is  a  neatly  bound  volume  of  about  100  pages  and  although 
the  tables  are  not  numbered,  making  reference  to  them  difficult,  their 
well-arranged  headings  and  rulings  add  to  the  clearness  of  the  book. 

Statistical  exhibits  of  three  general  classes  appear  in  this  report.  Ap- 
proximately one  third  of  the  material  is  devoted  to  a  presentation  of  the 
facilities  for,  and  the  extent  of  sea-going  trade  through  the  Port  of  Boston, 
or  the  District  of  Massachusetts  as  it  is  henceforth  to  be  called.  A  second 
short  section  contains  tables  showing  bank  clearings,  property  valuations, 
railroad  operations,  etc.  The  remainder  of  the  book  is  given  over  to 
tabular  material  presenting  the  volume,  price,  and  movement  of  produce, 
meats,  and  similar  commodities  in  the  Boston  market. 

The  material  is  largely  assembled  from  other  reports  rather  than  being 
an  original  compilation  and  is  of  the  character  conmionly  presented  in  the 
statistical  reports  of  such  bodies.  As  far  as  the  inclusion  of  material 
is  concerned,  the  report  covers  the  field  in  a  fairly  thorough  manner. 
Nevertheless,  like  so  many  similar  publications,  the  book  seems  to  have 
suffered  somewhat  from  lack  of  organization  and  point. 

The  data  describing  the  activities  of  Boston  as  a  shipping  centre  are 
of  especial  interest  at  present  since  Boston  is  fully  awake  to  her  port 
development  and  the  growth  of  foreign  trade  throu^  that  district.  This 
material,  however,  would  be  of  greater  value  if  it  included  the  correspond- 
ing figures  for  other  leading  ports,  as  well  as  for  the  United  States  as  a 
whole.  Only  by  the  inclusion  of  such  a  background,  against  which  to 
measure  the  present  status  of  the  port,  can  the  trend  and  the  comparative 
volimie  of  its  trade  be  shown.  As  a  single  illustration,  importations  of 
mahogany  have  fallen  off  enormously  in  that  district  in  recent  years  and 
yet  the  report  does  not  show  whether  there  has  been  a  similiar  decline  in 
importations  of  this  conmiodity  at  other  Atlantic  ports. 

Again,  Boston's  position  as  a  world  port  would  be  more  clearly  shown 
if  the  foreign  countries  with  which  she  exchanges  conmiodities  were  given 
in  the  list  of  "Imports  and  Exports  from  Boston  in  Detail."  This  would 
also  add  value  to  the  list  for  persons  interested  in  specific  commodities. 
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In  connection  with  such  a  rapidly-growing  port,  information  in  regard 
to  its  physical  equipment  might  well  be  added.  In  this  connection  the 
length  of  the  waterfront,  increasing  wharfage,  etc.,  would  be  of  interest. 

The  three  or  four  pages  showing  financial  and  similar  data  would  seem 
to  be  capable  of  enlargement.  For  example,  assessed  property  valuations 
are  shown  over  a  series  of  years.  The  value  of  this  material  would  be 
increased  if  this  table  were  modified  so  as  to  show  Boston's  total  assessed 
valuation,  together  with  corresponding  figures  for  other  cities  of  the  first- 
class,  and  all  valuations  reduced  to  a  uniform  basis  by  appl3ring  to  each 
total  the  percentage  of  assessed  to  actual  value.  Such  a  table  would  be 
indicative  of  the  city's  comparative  growth  in  wealth  and  would  be  espe- 
cially interesting  since  the  report  omits  a  statement  of  the  volume  of  the 
building  permits  issued  by  the  city. 

A  far  more  serious  lack  is  the  entire  omission  of  industrial  data,  notwith- 
standing the  fact  that  Boston  is  one  of  the  largest  manufacturing  centres 
in  the  country. 

Finally,  textual  analysis  is  nowhere  attempted.  General  summary 
statements,  calling  attention  to  the  development  and  progress  of  the  city, 
as  brought  out  in  the  tables,  would  add  to  the  value  of  this  report  and  of 
all  reports  of  this  nature. 

William  H.  Mahoney. 


IN  MEMORIAM. 


We  regretfully  record  the  death  of  two  honorary  members  of  the  Asso- 
ciation. Dr.  Robert  Meyer,  of  Austria,  died  on  the  10th  of  Jime  of  this 
year,  and  Dr.  Archibald  Blue,  of  Canada,  on  July  27. 

Dr.  Meyer  was  a  Privy  Councillor  and  at  one  time  Minister  of  Finance 
for  Austria;  president  of  the  Central  Statistical  Commission;  honorary 
professor  of  the  Imperial  University  of  Vienna;  vice-president  of  the  staat- 
swissen-schaftUche  Staats-Prilfungskommission  and  vice-president  of  the 
International  Statistical  Institute,  etc.  His  influence  on  the  statistical 
work  of  Austria  and  her  dependencies  was  of  lasting  value.  The  memorial 
volumes  published  in  celebration  of  the  Fiftieth  Anniversary  of  the  Central 
Statistical  Commission  of  Austria  last  year  owe  their  excellence  largely 
to  him.  He  personally  contributed  some  notable  articles,  among  them 
one  defining  the  relation  between  mathematics  and  statistics.  Probably 
one  of  his  latest  undertakings  was  an  article  on  the  development  and  prog- 
ress of  statistical  work  in  Austria,  prepared  for  the  memorial  volume  of 
this  Association.  Dr.  Meyer  was  an  altogether  notable  personage  in 
Austrian  life  and  will  be  greatly  missed. 

From  the  Census  and  Statistics  Monthly  for  the  Dominion  of  Canada 
we  append  the  following  sketch  of  Dr.  Blue's  life  and  activities: 

"Dr.  Blue  was  bom  on  February  3,  1840,  in  the  township  of  Orford, 
County  Kent,  Ontario,  his  father,  a  Gaelic  Scotsman  who  died  a  cente- 
narian, having  come  to  Canada  from  Lochilhead,  Argyllshire.     Mr.  Blue, 
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after  experience  as  a  school-teacher,  entered  journalism,  serving  successively 
on  the  editorial  staflFs  of  the  St.  Thomas  Journal  (1867-1879),  the  Toronto 
Globe  (1879-1880)  and  the  Toronto  World  (1880-1881). 

"In  1881  Mr.  Blue  organized  the  Ontario  Bureau  of  Industries  of  which 
he  was  Secretary  from  1882  to  1891.  In  this  capacity  he  instituted  the 
useful  agricultural  statistics  and  crop  reports  of  the  Ontario  Department  of 
Agriculture,  preparing  for  nine  years  the  annual  reports  thereon.  From 
1884  to  1891  he  was  Deputy  Minister  of  the  Ontario  Department  of  Agri- 
culture and  from  1891  to  1900  Director  of  the  Ontario  Bureau  of  Mines. 
Appointed  in  1900  by  the  Hon.  Sydney  Fisher,  then  Canadian  Minister  of 
Agriculture,  as  Chief  Census  Commissioner,  Mr.  Blue  conducted  the 
Fourth  Census  of  Canada  in  1901  and  wrote  the  elaborate  introductions 
to  the  reports  of  that  Census  on  natural  products  and  manufactures.  On 
the  organization  of  the  present  Census  and  Statistics  Office  in  1905,  Mr. 
Blue  was  appointed  Chief  Officer,  and  the  Northwest  Census  of  1906,  as 
well  as  the  Fifth  Census  of  1911,  were  carried  out  under  his  general  direc- 
tion. In  1908  he  instituted  the  present  system  of  agricultural  crop-re- 
porting for  the  Dominion  and  started  the  Census  and  Statistics  Monthly. 

'^In  1888  Mr.  Blue  served  as  a  member  of  a  Commission  appointed  to 
inquire  into  the  mineral  resources  of  Ontario,  and  he  was  a  delegate  to  the 
Deep  Waterways  Convention  of  1894.  In  1908  he  was  elected  as  an 
Honorary  LL.D.  of  McMaster  University  at  Toronto;  and  he  was  a  repre- 
sentative of  J  Canada  at  the  General  Assembly  of  the  International  Agri- 
cultural Institute,  held  at  Rome,  Italy,  in  December,  1909,  when  he  pre- 
sented the  paper  on  Crop-Reporting  in  Canada  which  was  published  in  the 
Census  Monthly  of  February,  1910.  In  February  of  the  present  year  he 
was  elected  as  an  Honorary  Member  of  the  American  Statistical  Associa- 
tion on  the  occasion  of  the  celebration  of  its  Seventy-fifth  Anniversary. 

"Wielding  a  vigorous  and  facile  pen,  Dr.  Blue,  during  a  long,  strenuous, 
and  useful  career  as  public  servant,  was  the  author  of  niunerous  articles 
ranging  over  statistical  and  economic  subjects,  whilst  his  genial  and  un- 
assuming disposition  secured  for  him  widespread  friendship  and  esteem. " 

J.  K. 


THE  AGRICULTUR.\L  CENSUS  OF   1910. 

The  last  census  is  the  result  of  the  greatest  expenditure  of  money,  and 
the  employment  of  the  greatest  number  of  scientific  experts  thus  far  de- 
voted to  any  one  statistical  inquiry  in  the  country.  It  has  been  called  "a 
college  man's  census."  The  director  was  a  man  of  scientific  training  and 
years  of  scientific  experience.  One  of  the  first  moves  of  the  director  after 
assuming  his  new  duties  was  the  calling  together  of  experts  to  aid  in  de- 
termining the  plans  and  scope  of  the  census  and  the  formulation  of  the 
schedules  to  be  used  by  the  enmnerations.  The  wisdom  of  this  method  of 
procedure  can  hardly  be  called  in  question,  yet  the  conservatism  lurking  in 
a  government  bureau,  even  under  a  new  director,  is  such  that  innovations 
are  with  difficulty  inaugurated.    In  this  case  a  very  large  part  of  the  good 
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advice  of  the  experts  was  rejected  at  the  last  moment  and  the  schedules 
put  back  into  the  forms  agreeable  to  a  few  men  not  too  familiar  with  the 
facts  of  agriculture. 

In  the  main  the  agricultural  schedule  of  1910  is  very  similar  to  that 
of  1900  but  materially  more  elaborate.  This  further  elaboration  of  pre- 
ceding schedules  has  long  been  in  progress.  For  example,  a  maximum 
of  forty-eight  questions  were  asked  of  each  farmer  in  the  census  of  1860, 
and  twice  that  nimiber  sufficed  for  the  '^Domesday''  inquiry  of  1880. 
In  1900  a  total  of  306  questions  were  included  in  the  schedule,  while  in 
1910  the  nimiber  had  grown  to  560.  That  this  latter  number  is  too  great 
is  the  belief  of  substantially  everyone  from  director  down  to  enumerator 
concerned  in  the  census  work.  Nevertheless,  the  information  asked  for  is, 
almost  without  exception,  of  much  value.  The  difficulty  was  to  get  it, 
for  even  with  the  most  painstaking  care  in  the  matter  of  instructions  to 
enumerators  many  of  them  failed  to  comprehend  what  was  wanted.  Worse 
yet,  many  farmers  felt  that  it  was  an  imposition  to  ask  them  to  answer  in 
such  minute  detail  questions  on  which  they  had  little  accurate  information. 
For  instance,  a  farmer  was  usually  interested  in  reporting  the  acreages  of 
grain  and  hay,  the  yields  of  the  same,  the  nmnber  and  value  of  livestock, 
but  he  was  likely  to  lose  interest,  and  incidentally  faith  in  the  census,  when 
asked  to  report  on  the  quantity  and  value  of  vegetables  raised  m  his  kitchen 
garden. 

Back  of  the  work  of  the  Census  Bureau  in  taking  the  census  are  several 
matters  over  which  Congress  has  control  and  which  need  attention.  The 
weakest  factor  in  the  whole  census  group  is  the  enumerator.  Here  is  work 
requiring  expert  knowledge  and  experience  to  be  done  by  a  vast  army  of 
inexperienced  people,  employed  for  a  single  month,  at  a  wage  not  attract- 
ive to  responsible  and  capable  workers  in  any  but  exceptional  cases.  This 
difficulty  can  probably  not  readily  be  remedied  so  long  as  we  continue  to 
take  the  census  within  a  given  month  during  the  spring  or  early  summer. 
On  the  other  hand  there  is  in  each  congressional  district  a  "supervisor  of 
the  census"  who  has  it  within  his  power  to  correct  many  of  the  evils  due 
to  the  shortcomings  of  the  enumerator.  This  supervisor  is,  due  to  the 
exegencies  of  politics,  not  appointed  by  the  director  of  the  census.  He  is 
virtually  appointed  by  the  congressman  from  the  district.  This  precludes, 
in  the  great  majority  of  cases,  the  possibility  of  expert  supervision.  As  a 
result,  a  great  many  errors  which  could  quite  readily  be  checked  up  and 
eliminated  by  a  competent  supervisor,  pass  on  to  the  Census  office  where 
correction  is  more  difficult  and  in  many  cases  impossible. 

Another  matter  over  which  Congress  has  control  is  that  of  the  time  of 
year  for  taking  the  census.  Surely  the  change  from  June  1  to  April  15  was 
not  made  in  the  interest  of  agriculture  however  favorable  it  may  be  for 
other  branches  of  the  work.  With  respect  to  crops  of  the  preceding  year, 
the  change  made  little  difference;  for  the  question  as  to  crop  acreages  for 
the  census  year  April  is  distinctly  less  favorable  than  June.  However, 
it  is  in  the  very  important  matter  of  livestock  that  the  worst  results  are  to 
be  noted.    One  of  the  main  values  of  census  figures  is  for  comparisons 
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which  are  made  possible,  comparisons  of  like  facts  for  different  dates.  The 
status  of  the  livestock  situation  on  April  15  is  essentially  unlike  that  of 
June  1.  During  this  period,  within  a  large  part  of  the  country,  the  greater 
number  of  yoimg  are  bom.  Moreover,  the  number  of  colts,  calves,  and 
pigs  raised  during  a  given  year  shows  as  nothing  else  can  the  status  of 
the  livestock  industry  with  respect  to  future  prospects.  These  facts  arfr 
wanting  and  the  value  of  the  thirteenth  census  in  much  less  than  it  other- 
wise would  be.  Every  friend  of  the  argicultund  census  work  should  exert 
his  influence  to  have  the  time  of  the  census  taking  changed  once  more. 
The  most  favorable  time  would  undoubtedly  be  after  the  work  for  the  year 
is  substantially  over  and  before  the  occupier  of  the  farm  has  moved  to  his 
next  holding.  Over  one  sixth  of  the  American  farmers  move  each  year, 
and  it  is  difficult,  often  impossible,  to  get  statistics  for  the  farm  after  the 
farmer  has  moved  away.  Taking  the  census  in  the  early  winter  would 
give  the  best  possible  results  as  to  crops  grown,  animals  raised,  land  tenure^ 
farm  mortgages — in  short,  for  substantially  the  entire  schedule. 

Congress  played  a  poor  rdle  in  the  management  of  the  census  finances 
during  1910  to  1912.  A  fairly  liberal  appropriation  was  made  for  the  tak- 
ing of  the  census.  However,  some  important  stipulations  were  made  neces- 
sitating unusually  large  expenditures.  The  work  went  on,  and  the  expiring 
congress  saw  that  more  money  was  to  be  needed  in  order  that  the  vast 
amount  of  information  contained  on  the  schedules  might  be  made  avail- 
able. However,  it  was  decided  that  money  enough  for  the  time  interven- 
ing between  that  time  and  the  meeting  of  the  next  congress  was  all  that  was 
imperatively  needed.  The  next  congress  was  of  a  different  political  com- 
plexion and  indisposed  to  show  much  consideration  for  the  unfinished  work 
of  its  predecessor.  Hence  the  census  was  left  stranded  between  two  ports 
either  of  which  would  have  been  welcome  and  either  of  which  should  have 
offered  the  required  help.  Trained  clerks  were  discharged  and  work  under 
way  was  abandoned.  As  a  result,  money  was  ultimately  wasted,  and  some 
of  the  most  interesting  and  valuable  of  the  statistics  are  aging  on  the  census 
shelves. 

In  spite  of  all  discouragements  and  mistakes  the  agricultural  census  of 
1910  is  the  best  yet  published.  It  contains  the  most  information,  and  by 
all  means  presents  it  in  the  most  available  shape.  The  general  report  is 
confined  to  one  voliure.  In  this  is  to  be  found  the  leading  facts  classified 
under  twelve  headings,  viz:  Farms  and  Farm  Property,  Farm  Tenure, 
Farm  Mortgages,  Statistics  of  Farms  by  Race  Nativity  and  Tenure,  Size 
of  Farms,  Livestock  on  Farms  and  Elsewhere,  Livestock  Products  and 
Domestic  Animals  Sold  or  Slaughtered  on  Farms,  Summary  for  All  Crops, 
Individual  Crops,  Agricultural  Statistics  by  Counties,  Irrigation,  Planta- 
tions in  the  South.  An  appendix  treats  of  the  physical  features  and  soils 
of  the  United  States.  With  the  exception  of  one  chapter  the  facts  are 
presented  by  states  only.  In  the  chapter  giving  county  figures  the  statis- 
tics of  several  preceding  chapters  are  shown,  the  difference  being  in  the 
matter  of  detail.  The  tables  in  this  volume  are  a  distinct  improvement 
over  similar  tables  in  former  volumes.    In  addition  to  text  and  tables  an 
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elaborate  series  of  maps  is  presented  showing  the  geographical  distribution 
of  substantially  every  species  of  farm  property  and  product. 

The  more  detailed  information  is  published  in  two  volmnes  made  up  of 
state  bulletins.  These  volumes  are  very  usable.  The  state  is  accurately 
described  as  to  soil;  the  leading  statistics  are  presented  in  a  series  of  small 
state  tables  accompanied  by  suitable  text;  detailed  statistics  are  given  by 
counties.  So  far  as  possible  comparative  figures  from  preceding  censuses 
are  given  in  the  state  tables.  All  in  all  it  will  be  less  frequently  necessary 
to  turn  from  one  census  report  to  another  in  making  comparisons  than  has 
heretofore  been  the  case. 

A  unique  feature  of  the  publications  is  the  combining  of  each  of  the  state 
bulletins  with  the  Statistical  Abstract  of  the  whole  census  for  use  in  the 
respective  states.  This  gives  to  a  great  nmnber  of  people  all  the  informa- 
tion desired  and  saves  sending  out  the  complete  volumes  where  this  com- 
bination serves  the  purpose  as  well  or  better. 

Statistics  according  to  age  of  farmer;  much  information  concerning 
rented  farms;  and  the  same  for  mortgaged  farms  are  three  items  of  im- 
portance on  which  the  census  bureau  still  has  the  unpublished  facts. 
These  are  facts  which  should  be  made  available,  no  doubt  they  will  be, 
but  the  longer  they  are  in  appearing  the  less  will  be  their  value. 

It  is  to  be  hoped  that  a  more  satisfactory  and  less  expensive  method  of 
gathering  agricultural  statistics  may  be  devised.  Making  use  of  the  rural 
mail  carriers  has  been  suggested,  and  the  suggestion  merits  consideration. 
It  may  be  found  feasible  to  specialize,  as  it  were,  with  respect  to  inquiries 
nuide  at  a  given  time,  putting  the  emphasis  on  one  subject  at  one  census 
and  on  something  different  at  another.  There  is  good  reason  to  believe 
that  our  agricultural  census  figures  are  reasonably  reliable.  What  is  needed 
is  greater  facility  in  gathering  them,  and  much  greater  speed  in  preparing 
them  for  use. 

B.  H.  HiBBABD. 

University  of  Wisconsin. 


THIRTEENTH  CENSUS  OF  THE  UNITED  STATES— MANUFAC^ 

TURES,  1910. 
Volumes  VIII,  IX,  X,  Census  Office,  Washington,  D.  C. 

The  statistics  of  Manufacturers  for  the  Thirteenth  Census  of  the  United 
States  constitute  three  of  the  twelve  volumes  (including  the  Abstract)  of 
the  Report.  Volume  VIII  is  entitled  "General  Report  and  Analysis"; 
Volume  IX,  "Reports  by  States,  with  Statistics  for  Principal  Cities"; 
and  Volume  X,  "Reports  for  Principal  Industries."  Volumes  IX  and  X 
contain  essentially  the  same  data  that  are  found  in  Volume  VIII,  but  treated 
in  more  detail,  and  arranged  either  primarily  by  states  and  cities,  or  by 
industries. 

The  data  presented  were  collected  for  the  most  part  by  special  agents 
appointed  for  that  purpose.    In  remote  districts  the  population  enumera- 
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tors  either  aided  in  the  collection  or  completely  collected  the  data  asked 
for  on  the  General  Schedule.  The  questions  asked  relate  to  a  few  funda- 
mental facts.  All  "establishments"  returned  the  General  Schedule,  while 
in  the  case  of  some  sixty-two  industries,  special  or  supplementary  ques- 
tionaires  were  used. 

For  the  most  part,  the  questions  asked  in  this  Census  are  comparable 
to  those  asked  in  the  1900  Regular  Census,  and  ^in  the  Special  Census  of 
1904.  The  1909  Census,  like  that  of  1904,  was  "confined  to  manufactur- 
ing establishments  conducted  under  what  is  known  as  the  factory  system, 
exclusive  of  the  so-called  neighborhood,  household,  and  hand  industries." 
The  Twelfth  (1900),  and  preceding  censuses  were  not  so  restricted,  but  in 
the  Report  under  discussion  the  statistics  for  1899  (1900  Census)  were 
revised  so  as  to  exclude  the  establishments  which  would  not  have  been 
canvassed  under  the  instructions  for  the  later  censuses. 

In  two  important  respects  the  scope  of  the  Census  of  1909  differed  from 
that  of  the  Census  of  1904.  In  1909,  reports  were  secured  for  all  flour 
and  feed  mills,  grist  mills,  and  saw  mills  (omitting  those  with  products 
valued  at  less  than  five  hundred  dollars  in  1909),  including  even  those  grind- 
ing or  sawing  for  a  fixed  charge,  and  not  owning  the  materials  and  products. 
The  latter — the  "custom  mills" — were  not  canvassed  in  1904.  The  Cen- 
sus of  1909  also  included  statistics  of  steam  laundries. 

In  1904,  339  industrial  groupings  were  used;  in  1909,  264 — a  reduction 
of  75  industrial  classes  having  been  effected.  In  each  case  the  governing 
condition  in  industrial  grouping  is  the  "product  of  chief  value"  (Vol.  VIII, 
p.  37),  but  by  this  means  too  great  emphasis  is  given  to  some  industries, 
and  not  enough  to  others,  when  a  certain  product  is  put  out  as  a  by-product, 
but  the  industry  producing  it  is  classified  otherwise  because  of  the  main 
product.  Industry  totals  do  not,  therefore,  give  an  accurate  index  of  the 
relative  importance  of  the  industries.  Changes  in  the  relative  amount  of 
various  products,  and  their  values,  make  it  necessary  to  classify  estab- 
lishments differently  at  different  censuses,  and  thus  impair  strict  com- 
parability. The  dangers  and  problems  accompanying  this  phase  of  the 
subject  are  adequately  treated  in  Volume  VIII,  pages  37  to  39,  while  the 
complete  industrial  classifications  and  the  changes  made  in  them  in  1909, 
as  contrasted  with  1904,  are  given  in  full  in  Appendix  D,  pages  819  to  832, 
of  the  same  volume. 

In  no  prior  census  have  we  been  furnished  with  the  figures  of  "Value 
Added  to  Materials  by  Manufacture."  It  is  evident  that  no  manufac- 
turing establishment,  as  such,  produces  the  "whole  of  any  commodity." 
The  materials  used  come  to  it  from  various  sources,  and  in  all  stages  of 
manufacture.  The  only  method,  maintains  the  Census,  of  measuring  the 
economic  importance  of  the  manufacturing  process,  is  by  determining  the 
added  utility,  or  money  value,  of  the  materials  transformed  in  the  process. 
The  value  is  "in  most  cases,  substantially  the  difference  between  the  cost 
of  the  materials  and  the  value  of  the  products"  (Vol.  VIII,  p.  23),  and 
the  statistics  shown  are,  "in  each  case,"  this  difference.  Such  figures  are 
"particularly  valuable  because  they  are  almost  entirely  free  from  the  dupli- 
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cation  that  appears  in  the  total  value  of  products'*  (Vol.  VIII,  p.  23).  The 
duplication  possible  is  with  '^contract  work/'  and  constitutes  2.1  per  cent. 
of  the  value  added  by  manufacture  (Vol.  VIII,  p.  24). 

A  new  inquiry,  specified  in  the  Census  law,  is  the  number  of  stockholders. 
Provision  is  made  for  this  fact  in  question  1,  but  the  data  collected  are  not 
published,  and  justly  so,  since  number  has  no  significance  without  the 
amount  and  character  of  the  respective  holdings.  Such  inquiries,  of  course, 
have  no  place  in  a  general  manufacturing  census. 

As  contrasted  with  the  Census  of  1904  and  1899,  which  sought  to  ascer- 
tain the  number  of  persons  employed  at  different  rates  of  pay,  and  to  segre- 
gate the  amounts  paid  to  men,  women,  and  children  employed  as  wage- 
earners,  the  Census  of  1909  asked  merely  for  the  aggregate  amount  paid 
to  each  of  the  following  classes:  salaried  officers  of  corporations;  super- 
intendents and  managers;  clerks,  stenographers,  salesmen,  and  other  sal- 
aried employees;  and  wage-earners,  including  pieceworkers.  Fortunately 
we  are  relieved  in  this  Census  from  having  computed  for  us,  and  injected 
into  the  discussion,  all  references  to  an  average  wage. 

The  inquiry  relating  to  number  of  persons  engaged  in  manufacturing 
industries  was  simplified  in  the  1909  census.  Sex  composition  was  required 
for  salaried  employees,  and  sex  and  age — sixteen  years  of  age  and  over, 
and  under  sixteen — ^for  wage-earners,  including  pieceworkers.  The  num- 
bers, in  both  cases,  were  to  be  reported  as  per  pay-roll  on  the  fifteenth  day 
of  December,  1909,  or  the  nearest  available  date.  In  1904,  the  greatest 
and  least  numbers  employed  at  any  time  during  the  year,  by  sex  and  age — 
men  and  women  separately,  sixteen  years  of  age  and  over,  and  children 
under  sixteen  years  without  respect  to  sex  composition — were  required. 
Moreover,  the  schedule  called  for  the  average  number  by  months,  and  by 
sex  and  age.  Briefly,  the  difference  is  between  those  actually  employed 
on  a  certain  date,  as  taken  from  the  pay-roll,  and  the  greatest  and  least 
number  employed  at  any  time  by  sex  and  age,  distinction  being  made  by 
sex  for  those  under  sixteen  years  of  age,  in  1909.  In  1909,  the  actual  num- 
ber of  wage-earners  on  the  fifteenth  day  of  each  month,  as  per  pay-roll, 
without  respect  to  sex  or  age,  is  required,  while  in  1904  the  question  called 
for  the  average  number  of  wage-earners  employed  during  each  month, 
classified  by  sex  and  age.  In  spite  of  these  differences,  "It  is  believed 
.  .  .  that  the  figures  for  three  censuses  (1909,  1904,  1899)  are  sub- 
stantially comparable  in  a  great  majority  of  the  cases"  (Vol.  VIII,  p.  276). 
Especially  is  this  held  to  be  true  when  the  statistics  relate  to  large  num- 
bers, as  for  example,  to  industries  as  a  whole,  or  to  state  totals. 

The  sex  and  age  composition  of  the  wage-earners  by  months  for  the  1909 
Census  is  computed  as  foUows,  from  the  sex  and  age  composition  for  Decem- 
ber 15,  1909:  "...  The  per  cent,  distribution  by  sex  and  age  of 
the  wage-earners  in  each  industry  for  December  15,  or  the  nearest  repre- 
a^itative  day,  has  been  calculated  from  the  actual  numbers  reported  for 
that  day.  This  percentage  has  been  applied  for  the  average  number  of 
all  wage-earners  for  the  year  in  that  industry,  and  thus  an  estimate  of  the 
average  number  of  men,  women,  and  children  employed  during  the  year 
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has  been  ob tamed.  These  calculated  averages  for  the  several  industries 
in  each  state  have  been  added  to  give  the  average  distribution  for  the  state 
as  a  whole,  and  the  sum  of  these  averages  for  the  several  states  has  been 
used  to  determine  the  sex  and  age  distribution  of  persons  engaged  in  man- 
ufacturing industries  for  the  country  as  a  whole '*  (Vol.  VIII,  p.  238). 

The  average  number  employed  during  the  year  is  interpreted  to  mean 
the  number  that  it  would  be  necessary  to  employ  throughout  the  whole 
year  to  turn  out  the  value  of  product  actually  produced.  Accordingly 
the  wage-earners  reported  for  each  month  are  added  together  and  the  sum 
divided  by  twelve.  In  this  respect  the  statistical  methods  for  1904  and 
1909  are  comparable. 

In  summary,  the  facts  for  each  establishment  available  for  presentation 
relate  to  location  and  character  of  organization,  time  in  operation,  capital 
employed,  persons  employed,  both  salaried  and  wage-paid,  materials 
used,  miscellaneous  expenses,  value  of  product,  power  employed,  and  fuel 
used.  There  is  almost  no  limit  to  which  the  facts  recorded  under  these 
various  captions,  for  a  country  as  large  as  ours  and  with  such  diversified 
industries,  can  be  classified.  Obviously,  however,  intricacy  and  detail  of 
presentation  can  only  be  justified  statistically  when  the  data  are  either 
fairly  accurate  or  typical,  or  are  affected  by  errors  which  tend  to  compen- 
sate each  other.  Political  considerations  may  prompt  intensive  allocation 
of  capital  employed,  wages  paid,  value  of  product  created,  etc.,  by  political 
jurisdictions,  by  industries,  by  size  of  establishments  measured  by  various 
standards,  but  the  query  must  always  remain  to  one  who  has  serious  in- 
terest in  the  use  of  such  data  and  an  appreciation  of  their  limitations,  as 
to  the  propriety  of  this  refinement,  from  the  points  of  view  of  both  cost  and 
purpose.  ''Capital  employed''  is  a  dangerous  statistical  unit,  both  for 
absolute  and  comparative  purposes,  even  when  carefully  measured;  gra- 
tuitously furnished,  with  little  or  no  opportunity  for  verification  even  with- 
in the  widest  margins,  save  those  which  are  evident  on  the  face  of  the  cen- 
sus returns,  its  tabulation  in  detail  is  without  statistical  warrant.  No  one 
is  more  convinced  of  the  limitations  of  this  imit  than  the  Census  office, 
yet  seemingly  because  of  political  necessity,  not  only  is  the  capital  em- 
ployed required  to  be  reported,  but  it  is  tabulated  in  the  greatest  detail, 
made  a  cardinal  factor  in  industrial  ranking,  at  the  same  time  that  there 
is  printed  page  after  page  of  conclusive  and  immistakable  declarations 
that  it  is  not  relatively  or  absolutely  worth  the  paper  upon  which  it  is 
printed.  The  Census  office,  in  text  analysis,  never  loses  an  opportimity 
to  counsel  against  any  weight  being  assigned  to  the  concept.  The  only 
regret  is  that  each  column  where  it  appears  is  not  marked  with  an  asterisk, 
and  the  following  note  appended:  "These  data  are  meaningless:  They  are 
collected  and  printed  only  because  the  law  requires  it.''  Consistency  as 
between  text  and  statistical  tables  would  demand  some  such  insertion. 

The  same  considerations,  and  with  equal  force,  apply  to  data  on  '*  Value 
of  Product."  The  figures  printed  have  little  if  any  statistical  worth, 
either  for  one  industry  or  for  combined  industries.  The  duplications  of 
value  are  frequently  and  unmistakably  pointed  out  by  the  Census  office, 
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and  cautions  against  the  use  of  the  data  in  any  definite  or  specific  sense 
are  found  throughout  the  Reports  under  review.  In  spite  of  this  fact,  by 
legislative  mandate,  the  data  are  collected,  and,  seemingly,  by  political 
necessity,  the  totals  in  divided,  subdivided,  and  dissected  form  are  strewn 
throughout  almost  every  page,  giving  the  value  of  product  to  the  nearest 
dollar,  for  instance,  for  combs  and  hairpins  (Vol.  VlII,  p.  485),  hones  and 
whetstones,  in  Indiana  (Vol.  VIII,  p.  721),  etc.  The  data  are  elaborately 
tabulated  by  states  by  industries  (Vol.  VIII,  Greneral  Table  VI),  by  indus- 
tries by  states  (Vol.  VIII,  Greneral  Table  V),  by  simunaries  for  states 
(Vol.  VIII,  General  Table  FV),  etc.,  etc.  From  a  statistical  viewpoint 
this  is  hardly  less  than  farcical. 

Moreover,  considerable  importance  is  ascribed  by  the  Census  to  the  imit 
"Value  Added  by  Manufacture,"  since  the  amount  of  duplication  as  be- 
tween establishments  and  industries  is  largely  eliminated.  And  yet  this 
item  is  computed  as  the  difference  between  the  value  of  the  product  and  the 
cost  of  materials  used,  against  the  use  of  which  justified  warnings  are  con- 
stantly urged.  It  is  not  clear  how  such  sanctity  may  characterize  the 
offspring  of  such  contaminated  parents.  We  do  not  have  a  condition  here 
where  error  tends  to  correct  itself,  but  rather  where  it  becomes  cumulative. 
Neither  is  this  a  case  where  an  essentially  correct  idea  may  follow  from 
data  in  and  of  themselves  misleading.  Neither  of  these  statistical  truths 
control.  The  regrettable  thing  is  that  legislative  injunction  requires  the 
collection  of  this  type  of  data,  and  that  political  pressure  seems  to  demand 
their  detailed  tabulation.  What  is  said  respecting  capital,  value  of  prod- 
uct, and  cost  of  material,  is  directed  against  the  method  and  circum- 
stances of  collection,  rather  than  against  the  desirability  of  the  data  if 
correctly  determined.  Such  statistics  per  se  would  be  harmless  if  they  were 
used  understandingly.  Unfortunately  they  are  not,  and  the  cautions 
strewn  throughout  the  text — ^which  only  the  discriminating  see — do  not 
avail  to  prevent  false  conclusions  from  being  drawn  from  them.  Pressure 
of  time,  lack  of  money,  the  method  of  collection,  and  the  uses  to  which  they 
are  put,  all  combine  to  make  the  wisdom  of  their  publication  highly  ques- 
tionable. So  long  as  the  law  requires  their  collection,  it  might  be  argued 
that  their  possession  justifies  publication.  Such  conclusion  does  not  nec- 
essarily follow —  at  any  rate,  publication  in  the  present  form.  Our  criticism 
is  directed  both  to  the  collection  and  elaborate  tabulation  of  meaningless 
and,  for  all  scientific  purposes,  useless  data.  If  the  legislature  will  not 
relieve  us  from  collecting  them,  the  limited  discretion  given  the  Census 
ofilce  in  the  matter  of  publication  should  be  directed  toward  lessening  the 
necessary  evil  of  detailed  publication. 

Much  the  same  line  of  criticism  might  be  extended  to  the  captions, 
"Cost  of  Materials,"  and  "Power  Used."  The  space  allowed  for  this  re- 
view will  not  permit  of  an  extended  treatment  of  these  items. 

As  for  the  other  inquiries,  they  primarily  relate  to  matters  which  may  be 

enumerated,  and  in  which  the  motives  to  under — or  over — evaluate,  or  to 

wilfully  misstate,  are  not  controlling.    Difficult  as  is  the  formulation  of  a 

definition  of  an  "establishment,"  the  basis  for  classification  is  in  the  dis- 
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cretion  of  the  Census  office,  and  the  lack  of  comparability  may  be  reduced 
to  a  minimum. 

Collection  of  data  on  wages  and  salaries  paid  does  not  ofiFer  insurmount- 
able obstacles.  The  Census  office  imdoubtedly  has  acted  wisely  in  protest- 
ing against  the  use  of  wages  paid  to  measure  the  proportion  of  value  of 
product  which  goes  to  this  factor,  and  against  the  practice  of  making 
direct  or  indirect  comparisons  of  the  relative  amounts  paid  in  wages  and 
in  salaries. 

Likewise  respecting  the  number  of  salaried  employees  and  wage-earners, 
the  chances  for  misleading  facts  in  this  census  are  reduced  to  a  minimum 
The  data  are  taken  from  the  pay-rolls,  and  applied  to  a  certain  day  of  the 
month.  The  industries  in  which  the  facts  reported  for  this  month  are  not 
t3^ical  are  comparatively  self-evident,  and  errors  through  comparison  or 
by  absolute  statement  are  not  likely  to  be  serious. 

The  table  of  contents  outlines  each  chapter  fully,  the  character  of  the 
matter  being  indicated  by  such  headings  as  "Introduction,"  "Sunmiary," 
"Principal  Tables,"  "Diagrams."  Following  the  fifteenth  chapter  are  six 
so-called  General  Tables  (pages  507-793)  and  following  this,  four  Appen- 
dices (pages  797-832).  The  volume  also  contains  an  elaborate  "Index 
to  Industries,  by  Chapters  and  by  General  Tables." 

Of  the  Introduction,  Chapter  I,  nothing  needs  to  be  said,  save  that  there 
is  here  reproduced,  in  simmiary,  the  essential  cautions  and  instructions 
issued  with  the  schedules,  with  the  Instructions  to  Special  Agents,  and 
with  the  Instructions  for  Editing  and  Revising  the  Schedule,  as  well  as  the 
salient  points  in  which  the  1909  schedules  differ  from  and  agree  with 
those  of  the  censuses  immediately  preceding  it. 

From  the  reviewer's  viewpoint  one  of  the  chapters  in  Volume  VIII, 
against  which  the  most  vigorous  protest  should  be  directed,  is  Chapter  IV — 
Summary  by  States  and  Geographic  Divisions.  In  this  chapter  the  various 
states  are  ranked  according  to  criteria  furnished  by  data  on  the  schedules — 
value  of  products,  wage-earners,  and  value  added  by  manufacture,  being 
the  controlling  items.  In  Table  4,  page  61,  the  ranking  is  according  to 
amount  and  percentage  of  increase  in  value  of  products  from  1899  to 
1909;  in  Table  5,  page  62,  the  states  are  grouped  by  value  of  products;  in 
Table  7,  pages  66-69,  the  states  are  ranked  according  to  first,  second,  and 
third  place,  by  industries  (264) ;  in  Table  10,  pages  70-76,  the  industries  of 
the  various  states  are  ranked  first,  second,  and  third,  as  measured  by  value 
of  products,  etc. 

Such  a  ranking  process  is  indefensible  for  at  least  two  good  reasons,  if  for 
no  others.  First,  the  criteria  upon  which  the  ranking  is  made  are  for  the 
most  part  meaningless  or  imreliable  or  both;  and  second,  the  form  of  rank- 
ing is  without  statistical  merit.  Concerning  the  former,  sufficient  has  been 
said  above;  the  imreliability  of  the  latter  may  conclusively  be  shown  by  a 
single  example  taken  from  the  Report  under  consideration.  The  follow- 
ing tabular  statement  compiled  from  Volume  VIII,  Tables  1  and  2,  pages 
40-43,  and  46-47  respectively,  is  designed  to  show  for  two  criteria  for  ten 
industries  the  unreliability  of  ranking  by  numerals. 
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NAME  OF  INDUSTRIES  AND  RANKING  BY  VALUE  OF  PRODUCT.  AND  VALUE  ADDED  BY 
MANUFACTURER.  1909. 


VahieofProdaet.1909. 

iDdustiy. 

Amount. 

Rank  of 
Industry. 

Differanoe. 

Amount. 

PwCent. 

Rank. 

Leather  tanned,  oumed  uid  fiqiflhed. .. . 
Butter,  cheese,  and  ooodensed  milk. . . . 

$327374.187 
274.557.718 
267.656.964 
249.202.075 
167.405.650 

18 
19 
20 
21 
30 

153.316.469 
6.900.754 
18.454389 
81.796.425 

19.42 
2.58 
7.40 

48.86 

1 
1 

Smehinc  and  refininglead 

1 
9 

Vahie  added  by  Manufacture.  1909. 

Beam,  cigar 

Soda  water  apparatna 

14.178.038 
4.113.059 
4.095.473 
4.059.351 
3.359.948 

164 
165 
166 
167 
176 

64.979 

17386 

36.122 

699.403 

1.58 

.43 

.89 

20.82 

1 

Files 

Emery  and  other  abrasiye  wheels 

Baskets,  rattan,  and  wiDow  ware 

1 
1 
9 

For  value  of  product,  in  the  instances  chosen,  a  change  in  rank  of  1  is 
shown  to  result  from  an  absolute  difference,  vaiying  from  approximately 
seven  millions  to  fifty-three  and  one  third  millions  of  dollars,  or  relatively, 
by  a  difference  ranging  from  2.58  per  cent,  to  19.42  per  cent.  In  one 
instance  a  change  in  rank  of  1  requires  five  eighths  as  large  an  amount  as  is 
necessary  in  another  case  to  occasion  a  change  in  rank  of  9.  Similar, 
although  not  so  startling  differences — simply  because  the  items  chosen  were 
taken  from  the  upper  end  of  the  scale — assigned  to  the  uniform  unit — the 
passage  from  one  to  another  position  in  the  numerical  scale — ^appear  for 
the  other  criterion,  value  added  by  manufacture.  Ranking  of  states  or  of 
industries  in  such  a  numerical  hierarchy  is  done  only  in  violation  of  the 
elementary  truths  of  statistical  methods.  What  justification,  other  than 
political,  there  is  for  elaborate  ranking  of  states  numerically  is  far  from 
clear.  The  same  method  of  stating  relative  standing  is  repeated  at  various 
other  places  throughout  the  three  volumes,  and  unfortunately  in  many 
places  the  numerical  positions  are  restated  at  considerable  length  in  the 
text. 

A  reading  of  Chapter  VIII,  Volume  VIII,  devoted  to  Expenses,  leaves 
one  skeptical  of  the  real  worth  of  the  statistics  collected  imder  this  caption. 
The  figures  suffer  because  of  lack  of  comparability  with  those  of  former 
censuses,  and  we  are  constantly  advised  of  their  serious  limitations  when 
taken  absolutely.  The  treatment  of  both  text  and  tables,  devoted  to  this 
subject,  is  restricted  to  five  and  one  half  pages,  and  is  characterized  by  the 
lack  of  any  positive  comment  as  to  the  real  value  of  the  statistics  included. 

It  is  unnecessary,  and  probably  out  of  place,  in  this  review,  to  comment  in 
detail  on  the  topics  treated  and  the  method  of  treatment  in  the  remaining 
chapters  of  this  volume.  The  details  relate  to  character  of  ownership,  size 
of    establishment,  persons    engaged  in    manufacturing   industries,    etc. 
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Chapter  XV  is  devoted  to  a  "Description  of  Individual  Industries  with 
Principal  Statistics  for  Each/'  imder  fourteen  headings,  namely:  Food  and 
Kindred  Products,  Textiles,  Iron  and  Steel  Products,  Lumber  and  its 
Remanufactures,  Leather  and  its  Finished  Products,  Paper  and  Printing, 
Liquor  and  Beverages,  Chemicals  and  Allied  Products,  Stone,  Clay  and 
Glass  Products,  Metal  and  Metal  Products  other  than  Iron  and  Steel, 
Tobacco  Manufacturers,  Vehicles  for  Land  Transportation,  Railroad 
Repair  Shops,  Miscellaneous.  In  this  chapter  are  given  in  broad  outline 
the  salient  facts  given  in  detail  in  Volume  X. 

Voliune  IX  compiises  a  collection  of  Bulletins  previously  issued  for  the 
various  States  and  Territories.  It  contains  three  and  one  half  pages  of 
"Introduction  and  Definition  of  Terms"  and  a  treatment  for  each  state  im- 
der the  following  general  headings:  Comparative  Summary  for  1909,  1904, 
1899,  by  Industries;  Detailed  Statement  for  the  State  by  Industries,  1909; 
Detailed  Statement  for  Cities,  1909.  Slight  deviations  from  this  general 
form  are  made  for  the  District  of  Columbia,  Alaska,  Hawaii,  and  Porto 
Rico.  The  data  presented  are  taken  from  the  general  schedule  for  the 
most  part. 

Volume  X  pertains  to  the  principal  industries  of  the  country,  and  is 
made  up  of  Bulletins  separately  published.  Statistics  relating  to  character 
of  materials  used  and  products  manufactured  are  given  in  great  detail. 
No  especial  comment  is  necessary  in  addition  to  those  comments  made 
above  relative  to  some  of  the  classes  of  data  collected  and  published,  save 
that  in  many  respects  the  suggestions  would,  in  the  case  of  this  volume,  be 
emphasized  even  more  strongly. 

As  to  the  execution  of  the  work  from  the  standpoint  of  arrangement  of 
tables,  clarity  in  text  analysis,  and  definiteness  in  table  headings,  etc.,  the 
Census  office  is  to  be  commended.  These  three  sturdy  volumes  are 
evidences — a  little  belated,  according  to  a  recent  critic — of  what  can  be 
accomplished  in  the  collection,  classification,  and  presentation  of  a  great 
mass  of  statistical  data.  The  mere  ease  with  which  comparisons  can  be 
made  may  in  a  certain  sense  help  to  explain  what  we  are  inclined  to  look 
upon  as  undue  refinement  in  methods  of  presentation. 

A  few  suggestions  on  technique  may  be  hazarded.  Text  and  footnote 
references  are  almost  invariably  made  by  table  number  only.  This  is 
hardly  adequate  when  the  tables  are  distinguished  only  by  Roman  and 
Arabic  symbols.  The  insertion  of  page  references  generally  would  have 
facilitated  the  use  of  the  Reports;  and  the  appending  of  both  page  and 
colunm  references  to  tables,  in  the  reviewer's  estimation,  would  have  been 
a  worthy  innovation.  An  enormous  saving  of  expense  would  have  been 
effected  by  the  expression  of  all  items  merely  to  the  nearest  thousands. 
This  would  in  no  wise  have  detracted  from  the  purpose  of  the  figures. 
Consistency  seems  to  have  been  sacrificed  in  the  refining  process,  which 
required  figures  ^n  many  respects,  and  for  many  inquiries,  hardly  more 
than  estimates — to  be  expressed  to  the  nearest  dollar  in  all  tables.  The 
three  volumes  under  review  are  conspicuous  for  the  absence  of  maps  and 
^display    of  all  kinds.     The  maps  which  are  used  are  those  of  the  "dot" 
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tjrpe,  the  amount  to  be  expressed  being  represented  by  the  number  and 
shading  of  dots.  The  merits  of  such  a  display  over  that  of  shading  and 
cross-hatching  are  not  clear.  A  feature  of  decided  merit  would  have  been 
the  inclusion  of  a  map  at  the  beginning  of  each  volume,  on  which  were 
indicated  the  geographical  divisions  treated,  such  as  Middle  Atlantic, 
East  North  Central,  etc.  The  divisions  are  not  easily  held  in  mind,  and  the 
summary  by  divisions  would  have  been  clearer  if  such  a  map  had  been 
appended  for  reference  purposes. 

The  "Census  statistics  of  manufactures  are  compiled  primarily  for  the 
purpose  of  showing  the  absolute  and  relative  magnitude  of  the  different 
branches  of  industry  covered,  and  their  growth  or  decline"  (Vol.  IX,  p.  9). 
So  far  as  magnitude  is  reflected  by  data  which  primarily  involve  eniunera- 
tion  the  Reports  are  not  without  considerable  value.  For  inquiries  involv- 
ing evaluation  the  Reports  do  little  more,  either  absolutely  or  relatively, 
than  to  indicate  in  the  most  general  way  the  magnitude,  growth,  or  de- 
cline of  industry.  The  inclusion  of  inquiries  involving  evaluation  may 
pobtically  be  necessary:  tabulation  in  detail  of  the  data  received  is  war- 
ranted by  neither  administrative  urgency  nor  statistical  merit. 

Horace  Secrist. 

Northwestern  University. 


THE  CENSUS  OF  MINES  AND  QUARRIES  FOR  1909. 

The  Census  of  Mines  and  Quarries  for  1909,  which  was  prepared  under 
the  immediate  supervision  of  Isaac  A.  Hourwich  and  under  the  general 
management  of  Directors  E.  Dana  Durand  and  Wm.  J.  Harris,  is  a  much 
smaller  volume  than  its  predecessor,  the  Census  of  1902,  the  number  of 
pages  having  been  reduced  from  1,151  to  369.  The  reduction  in  the  size 
of  the  volume  is  not  accompanied  by  a  corresponding  reduction  in  the  quan- 
tity of  statistics  furnished,  but  is  due  to  the  elimination  of  a  large  amount 
of  the  interesting  descriptive  material  contained  in  the  preceding  census. 
Since  changes  in  mines  and  methods  have  not  been  very  striking,  it  was 
doubtless  unnecessary  to  revise  most  of  this  part  of  the  work  and  the  pres- 
ent volume  admirably  answers  the  piupose  of  bringing  forward  seven  years 
the  figures  of  1902. 

The  recent  census  follows  the  plan  of  the  preceding  eniuneration  as  re- 
gards the  principal  outline.  A  new  feature,  however,  is  the  classification 
of  operators  into  those  doing  manual  labor  in  their  mines  and  those  not  so 
participating.  This  is  certainly  a  useful  distinction,  for  the  millionaire 
coal  baron  has  little  in  conmion  with  the  operator  of  an  insignificant  drift 
producing  a  few  tons  a  month  for  neighborhood  use.  This  census  con- 
tinues the  established  plan  of  separating  salaried  employees  from  wage- 
earners.  The  studies  of  capital  invested,  primary  horsepower,  and  ex- 
penses of  production  resemble,  in  most  respects,  those  made  by  the  last 
census.  However,  certain  omissions  of  importance  should  be  noted:  The 
new  census  fails  to  give  any  data  concerning  capitalization  and  interest 
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and  dividends  paid  thereon  and  also  omits  all  statistics  of  daily  wages. 
In  place  of  the  latter,  there  has  be^i  inserted  a  classified  record  of  the  hours 
worked  per  day. 

The  loss  of  the  statistics  of  stocks  and  bonds  issued  does  not  seem  to  be 
of  great  moment  since  the  value  printed  on  the  face  of  a  stock  certificate 
represents,  too  often,  only  the  limits  of  the  imagination  of  the  promoters. 
The  amount  of  interest  and  dividends  paid  does,  however,  furnish  one  of 
the  best  possible  sources  of  information  concerning  the  net  returns  of  the 
business  and  it  would  seem  that  these  statistics  might,  with  profit,  have 
been  continued. 

In  this,  as  in  every  other  branch  of  industry,  a  classification  of  workmen 
according  to  wages  received,  is  a  highly  useful  variety  of  statistical  infor- 
mation, for  average  wages  fail  to  furnish  the  details  requisite  to  a  study  of 
the  earnings  of  the  different  strata  of  laborers. 

A  new  feature  of  this  census  which  is  worthy  of  attention  is  the  inclu- 
sion of  statistics  concerning  the  extent  and  tenure  of  the  land  holdings 
devoted  primarily  to  the  mining  industry.  The  tenure  is  probably  even 
more  interesting  than  the  area  occupied,  for  the  latter  is  not  necessarily 
closely  related  to  value  or  productive  power. 

The  study  of  the  concentration  of  control  of  the  mining  industry  has 
been  made  more  complete  by  taking  into  consideration  in  the  classification 
of  operators,  the  number  of  wage-earners  employed  as  well  as  the  value  of 
products. 

The  1909  volume  makes  almost  no  comparisons  with  the  figures  for  1902 
and  those  comparisons  given  in  the  Abstract  of  the  Census  are  far  from 
exhaustive.  It  may,  therefore,  be  worth  while  to  note  a  few  of  the  more 
striking  changes  recorded.  During  the  seven-year  interval,  the  number 
of  mines  in  the  continental  United  States  is  shown  to  have  increased  from 
155,642,  to  193,688,  a  net  gain  of  approximately  one  fourth  while  the  num- 
ber of  operators  was  reduced  from  46,858  to  23,664  a  decrease  of  almost 
one  half.  A  closer  examination  shows,  however,  that  this  remarkable  con- 
traction did  not  result  from  concentration  of  control  but  occurred  princi- 
pally in  the  oil  fields  and  was  almost  wholly  due  to  the  exclusion  of  some 
29,000  representatives  of  the  Standard  Oil  company  who  were,  in  1902, 
classed  as  independent  operators. 

The  number  of  salaried  persons  has  risen  from  40,812  to  46,475,  a  change 
of  less  than  one  sixth,  but  the  number  of  wage-earners  has  increased  from 
595,366  to  1,086,782,  a  rise  of  over  four  fifths.  This  change  occurred  prin- 
cipally in  the  production  of  coal,  iron,  and  petroleum.  In  1902,  the  aver- 
age salaried  man  received  only  $1,022  while  in  1909  his  salary  had  iacreased 
to  $1,202.  On  the  contrary,  the  average  wage-earner,  in  the  first  period 
earned  $643,  while,  in  the  second  period,  he  received  but  $552.  The  income 
of  the  salaried  man  has  therefore  tended  to  keep  pace  with  rising  prices 
but  the  wage-earners  now  receive  less  per  man  than  when  the  price  level 
was  relatively  low.  This  probably  does  not  mean  that  the  same  grade  of 
labor  is  now  receiving  a  lower  wage,  but  that  there  has  been  an  influx  of 
an  army  of  low-grade  foreign  labor  into  the  unskilled  positions. 
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During  the  seven  years,  the  total  value  of  mineral  products  rose  from 
$796,826,417  to  $1,238,410,322,  an  increase  of  55  per  cent.  This  repre- 
sents an  output  per  person  employed  of  $1,105  in  1902  and  of  $1,087  in 
1909.  Thus,  despite  the  rising  price  level,  the  value  product  per  worker 
diminished.  A  large  increase  in  the  use  of  machinery  is  indicated  by  a 
rise  m  the  horsepower  utilized  from  2,867,562  to  4,722,879,  but  even  this 
expansion  of  65  per  cent,  in  the  use  of  power  failed  to  keep  pace  with  the 
number  of  wage-earners  engaged  in  the  industry.  On  the  other  hand,  the 
power  used  declined  from  4.8  to  4.3  horsepower  per  laborer.  Both  these 
facts  would  indicate  a  growth  in  the  crude  utilization  of  unskilled  labor 
rather  than  an  increase  in  the  percentages  of  highly  skilled  machine 
operators. 

Some  interesting  changes  and  conditions  are  revealed  by  the  statistics 
on  concentration  of  ownership.  The  smaU  operators  still  maintain  them- 
selves, but  the  large  operators  are  annexing  most  of  the  expansion  in  the 
business.  In  1902,  84  per  cent,  of  the  coal  was  produced  by  concerns  hav- 
ing a  product  value  at  $100,000  or  over.  In  1909,  this  same  class  of  con- 
cerns extracted  90.2  per  cent,  of  the  coal.  Firms  turning  out  this  same 
value  product  of  $100,000  or  over  mined  92.1  per  cent,  of  the  iron  in  1902 
and  97.3  per  cent,  in  1909.  In  the  mining  of  precious  metals  in  1902,  72.9 
per  cent,  was  produced  by  operators  of  the  same  class  while,  in  1909,  84.5 
per  cent,  came  from  these  large  producers.  In  gas  and  oil  production,  the 
opposite  tendency  is  observed  for,  in  the  first  period,  the  product  of  these 
large  scale  operators  comprised  88.4  per  cent,  of  the  total  value  while,  at 
the  last  census,  concerns  of  this  size  controlled  but  72.7  per  cent,  of  the 
entire  value  of  the  product.  These  figures  aU  make  it  evident,  however, 
that  small  entrepreneurs,  while  numerous,  play  but  a  very  minor  r61e  indeed 
in  the  extraction  of  minerals  from  the  earth. 

As  regards  the  hours  of  labor,  one  is  impressed  with  the  general  preva- 
lence of  the  ten-hour  day  in  the  iron  mines,  the  limestone  quarries,  and  the 
phosphate  beds;  of  the  nine-hour  day  in  the  anthracite  fields,  and  of  the 
eight-hour  day  in  most  of  the  other  lines  of  mining. 

One  might  add  indefinitely  to  similar  comments  on  the  contents  of  the 
volume.  Complete  individual  reports  appear  for  each  state  and  for  each 
of  the  more  important  of  the  mineral  products. 

While  it  is  manifestly  impossible  to  obtain  statistics  concerning  all  the 
facts  which  it  is  desirable  to  know,  there  are  a  few  omitted  points  regard- 
ing which  it  would  seem  that  the  public  ought  to  be  informed.  The  pre- 
vious classification  of  wage-earners  according  to  daily  wages  might  well 
have  been  maintained  and  should  be  continued.  A  question  much  more 
difficult  to  answer,  but  about  which  it  seems  important  to  be  informed,  is 
concerning  the  actual  number  of  days  worked  by  the  average  individual 
miner.  Turning  to  the  side  of  valuation,  even  rough  estimates  of  the  pres- 
ent cost  of  reproduction  of  the  machinery,  buildings,  tracks,  and  timbering 
in  the  active  workings  and  of  the  present  value  of  the  mineral  deposits 
themselves  would  be  helpful  in  order  that  we  might  learn  something  about 
the  total  mine  value  and  its  division  into  capital  goods  and  land  value. 
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The  total  amount  paid  out  in  dividends  and  interest  should  be  recorded 
from  year  to  year  in  order  that  the  real  profitableness  of  mining  operations 
to  the  investor  might  be  ascertained. 

On  the  whole,  the  work  of  Mr.  Hourwich  and  his  associates  is  to  be  highly 
commended  for  its  compactness,  uniformity  of  tabulation  and  presentation 
throughout,  its  logical  form,  and  its  clarity  of  statement.  In  all  of  these 
respects,  this  volume,  like  the  others  planned  by  Director  Durand  and 
compl^ted  by  Director  Harris,  seems  to  mark  a  decided  step  in  advance  in 
the  presentation  of  census  statistics  to  the  reading  public. 

WiLLFORD  I.  King.- 

University  of  Wisconsin. 


REPORTS  ON  POPULATION,  THIRTEENTH  CENSUS  OF  THE 
UNITED  STATES,  1910. 

VOLS.  I,  II.  AND  III.    WASHINGTON:   GOVERNMENT  PRINTING    OFFICE. 

1913. 

It  would  be  manifestly  impossible  in  limited  space  to  adequately  review 
this  group  of  volumes,  comprising  an  aggregate  of  nearly  3,800  pages,  which, 
together  with  an  additional  volume  on  "Occupations''  (not  here  considered) 
constitute  the  published  material  on  the  single  subject  of  Population,  as 
enumerated  in  the  census  of  1910.  There  are,  however,  certain  features  of 
these  reports  which  caU  for  special  consideration.  While  the  subject- 
matter  of  these  reports,  considered  as  a  group,  does  not  differ  signally  from 
the  subject-matter  of  the  reports  on  Population  of  the  previous  census,  the 
method  of  presentation  of  the  material  is  distinctly  different. 

In  1910,  when  the  method  of  presentation  of  the  results  of  the  census  was 
under  consideration,  a  press  notice  was  issued  by  the  Bureau  of  the  Census, 
calling  attention  to  the  "Radical  and  Practical  Departure  from  Previous 
Census  Methods."  No  one  will  deny  that  the  method  of  presentation  of 
the  1910  census  returns  was  at  least  a  "radical"  departure  from  that  of  the 
previous  census  and,  while  it  may  be  open  to  question  as  to  whether  the 
departure  was  a  "practical"  one,  it  appears  to  the  writer,  who  has  had 
occasion  to  observe  the  use  made  of  the  population  reports  by  the  general 
public,  that  the  method  of  presentation  of  the  later  reports  has  given  more 
general  satisfaction  because  it  has  resulted  in  accomplishing  the  very  pur- 
pose for  which  the  change  was  made,  as  expressed  in  the  bulletin  above 
referred  to,  namely,  "To  simplify  and  make  more  accessible  the  census 
data,  so  that  they  can  be  readily  used,  not  merely  by  expert  students  and 
statisticians,  but  by  the  average  citizen."  With  reference  to  the  method  of 
presenting  the  population  statistics  of  1900  it  was  stated  in  the  bulletin  that: 

"  In  the  reports  of  the  previous  census  [1900]  practically  all  the  informar 
tion  was  arranged  with  a  view  to  facilitating  comparisons  between  different 
localities  with  respect  to  a  given  subject,  and  not  with  a  view  to  enabling 
the  people  of  a  given  locality  to  ascertain  readily  all  the  facts  with  regard 
to  that  locality. 

"Thus,  the  numbers  of  inhabitants  for  all  the  so-called  minor  civil 
divisions — townships,  villages,  etc. — of  all  the  states  were  presented  in  one 
table,  the  same  figures  for  the  incorporated  places  of  all  the  states  in  another 
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table,  the  various  classes  of  population  details  regarding  all  the  counties 
in  the  United  States  in  another  series  of  tables,  etc.  This  meant  that  a 
person  who  wished  to  look  up  the  statistics  of  minor  civil  divisions, 
incorporated  places  and  coimties  for  his  own  state  alone  had  to  look  in 
several  widely  separated  places  for  them.  Even  a  person  who  desired  to 
find  information  with  regard  to  his  own  county  alone  had  to  consult  a  large 
number  of  scattered  tables. 

"In  one  table,  for  example,  he  would  find  the  absolute  number  of  inhabi- 
tants for  his  county  side  by  side  with  similar  figures  for  every  other  county 
in  the  United  States.  He  would  have  to  go  to  another  table,  where  again 
the  figures  for  all  the  counties  of  the  country  appeared,  to  find  the  figures 
distinguishing  the  population  of  his  county  according  to  color  and  native 
and  foreign  birth.  He  would  have  to  turn  over  many  pages  more  before 
he  came  to  the  figures  for  his  county  with  regard  to  the  coimtry  of  birth 
of  the  foreign  bom.  Still  further  over  he  would  find  the  figures  for  his 
county  regarding  males  21  years  of  age  and  over;  in  another  place,  in  fact, 
in  another  volume,  the  figures  regarding  illiteracy;  still  elsewhere  those 
regarding  the  school  attendance  of  the  children.  In  each  of  these  tables 
the  figures  for  any  one  county  were  presented  from  left  to  right,  the  various 
counties  being  listed  down  the  side  of  the  page  and  the  subjects  across  the 
top. 

"The  result  of  this  method  of  presentation  was  that  very  few  of  the  in- 
habitants of  any  county  ever  saw  or  made  any  use  of  the  statistics  regard- 
ing that  county,  except  possibly  those  of  the  mere  number  of  inhabitants. 
Similarily,  in  the  1900  census  report,  the  statistics  of  any  given  city  or 
village  had  to  be  picked  out  from  many  scattered  places." 

The  validity  of  the  above  criticism  of  the  method  of  presenting  the 
population  retiu*ns  of  1900  will  be  readily  recognized  by  referring  to  the 
following  summary  of  the  principal  captions  of  the  two  volumes  on  popu- 
lation for  that  census. 


REPORTS  OF  THE  TWELFTH  CENSUS. 

VOLUME  I.  VOLUME  U. 

Qmkmbal  Rsfobt  iHD  Amaltbib.  (pp.  i-cozzix.)         Gbnbral  Report  and  Analtbo.  (pp.  i<«ezxiii.) 


'ecritorict. 

to  Median  Point. 

FImmb. 


a  United  States. 
Mam  and  Plaim. 
Obnual  Tabus  (Nob.  1-92)  (pp.  1-1008). 

States  and  Tecritories. 

CountieB. 

Minor  Civil  DivisiooB. 

CiticB,  Towns,  YiUages  and  Borouglw. 

Sex.  Oeoeial  Nativity  and  C>>lor. 

State  or  Territory  of  Birth. 

Country  of  Birth. 

Fonicn  Pareotase. 

ataaeuiup  and  Years  in  the  United  StotcB. 


Elementoof  the  Pcpuhtka. 

A^es. 

Persons  of  School  Age. 

Males  of  Militia  Age. 

Males  of  Voting  Age. 

Conjugal  Condition. 

School  Attendance. 

lUiteracy. 

Can  not  speak  Engfiah. 

Occupations. 

Dwemngs  and  Famifies. 

Proprietorship  of  Homes. 

The  Territory  of  Alaska. 

The  Territory  of  Hawaii. 

Appendix— Form  of  Schedule. 
Mapb  and  Plaixb. 
Gbnibal  Tablbb  (Nob.  1-116)  (pp.  1-754). 

AttM. 

School,  Militia  and  Voting  Ages. 

Conjugal  Condition. 

SchoolAttendanoe. 

lUiteraey. 

Can  not  speak  English. 

Occupations. 

DweUings  and  Famifies. 

Proprietorship  of  Ha 
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The  following  summary  of  the  matter  in  the  1910  reports  has  been  pie- 
pared  by  selecting,  in  so  far  as  possible,  the  same  principal  captions  as 
those  appearing  in  the  1900  reports,  in  order  that  a  direct  comparison  may 
be  made  between  the  order  of  presentation  of  the  material  in  the  respective 
reports. 

REPORTS  OF  THE  THIRTEENTH  CENSUS. 


VOLUME  I.  (pp.  1-1369). 
(Thif  Tohune  ooDBtitutee  the  Genetml  Report  and 

SumiABT  or  Chapius. 
IimoouoTioir. 

I.  Numbrr  and  DiitribaUoQ  of  Inhabitiuita. 
IntrodnetuxL 

PopuhtioD  Iqr  Diviaons  and  States. 
Apportiooment  of  RepnaeotatioQ. 
Ana  and  Deoatjr  of  Populatioa. 
Centre  of  FopoktioD  and  Median  lioee. 
Urbaa  and  Rural  Populatiooa. 
Communitiea  Cbained  Aooording  to  Sue. 
Citiet  and  their  Soborfaa. 
PopaktioD  of  IndiTidua]  Citiet. 
Po^uktioQ  of  Counties  of  Equiyalent  Divi- 

Prinapal  Tables. 
U.  Color  or  Raee.  Natiritjr  and  Ptoeotage. 

III.  Sex  Distributiaa. 

IV.  Am  DistribntioD. 
V.  Marital  Conditioa. 

VI.  State  of  Birth  of  the  Native  Population. 
VII.  Country  of  Birth  of  the  Foreign-Bom  Popu- 
lation. 
VIII.  Countnr  of  Origin  of  the  Foreign  White 

IX.  Mother  Tongue  of  Foreign  White  Stock. 
X.  Year    of    Inunigration   of    Foreign-Bom 

Population. 
XI.  Voting  Age.  Militia  Age  and  Naturafiiation. 
Xn.  Sdiool  Attendance. 
Xm.  Illiteracy. 

XIV.  InabiBty  to  Speak  Engfiah. 
XV.  Dwelling  and  Famibes. 
XVI.  Ownership  of  Homes. 
App.  Fom  of  Sehedule. 


VOLUME  II.  (pp.  1-llW). 

Rbportb  bt  Statss. 
Alaiwmnlio  MmUama, 
(The  foUoving  is  the  form  of  uieseptatioo  for  eaok 

SUte  and  Temtoiy). 
Alabama. 

ChAPTKB  I — NUMBSB  OF  IlfHJLBITAim. 

Explanatory  and  Analytical  Text  and  Tables. 
Maps. 

Gbnbbal  Tablbs. 
I.  Poplation   of    minor   citiI   diTisbns:  ISIO, 

1900,  and  1809. 
II.  Population   of   incorporated   places:    1910, 
1900,  and  1890. 

ChupTBB  n— CoicpoarnoN  and  CHABACxmBisnoB 

or  IBB  Population. 
Explanatory  and  Analytical  Text  and  Tables. 
Map. 

Gbnbbal  Tablbs. 
I.  Compositioa   and    (Characteristics   for   the 

State  and  for  (bounties. 
n.  CompositioD  and  Characteristics  for  Cities  of 

25.000  or  more, 
m.  Composition  and  (CharaoteristieB  for  (Cities  of 

10.000  to  25.000. 
rV.  Composition  and  Cliaracteristics  for  pboes 
of  2.500  to  10.000. 
V.  Composition  and  Characteristics  for  wards  of 
dues  of  50,000  or  more. 
Notes  regarding  changes  in  boundaries,  etc 
Other  states  are  considered  in  alphabetical  order, 
the  form  of  presentation  being  the  ssme  as  under 
Alabama. 

VOLUME  m.  (pp.  1-1225). 

RSPOBTB  BT  STAnS. 

NtbfOMkatoWt/omina.   Ala$ka,  Hawaii,  Porto  Rieo. 
(Same  method  of  consideration  as  in  Vol  II.) 


On  comparing  the  above  summaries  or  outlines  of  the  reports  of  the 
respective  censuses  one  will  observe  that  the  later  arrangement  provides,  in 
a  single  volume,  for  the  general  summaries  and  analyses  contained  in  the 
first  portion  of  each  of  the  two  volumes  of  the  1900  census;  but  the  general 
tables  giving  the  information  in  minute  detail  with  elaborate  comparisons 
for  the  minor  civil  divisions,  such  as  counties  and  the  small  cities  and  towns 
are  lacking.  For  students  and  expert  statisticians  this  lack  undoubtedly 
works  a  hardship,  rendering  it  necessary  for  them,  when  making  a  thorough 
study  of  some  particular  phase  of  population  statistics  where  comparisons 
between  such  minor  civil  divisions  of  different  states  are  required,  to  compile 
the  data  themselves  by  assembling  the  details  from  the  sections  devoted  to 
the  several  states.  But  any  inconvenience  to  which  those  engaged  on 
special  inquiries  of  this  nature  may  be  subjected  is  far  outweighed  by  the 
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great  convenience  which  the  ordinary  citizen  enjoys  through  having  inune- 
diately  accessible  in  a  sin^e  volume,  in  compact  form,  the  principal  data  for 
that  particular  locality  in  which  he  may  be  especially  interested. 

The  adoption  of  this  method  of  presenting  the  returns  by  localities  made 
it  possible  to  carry  out  the  plan,  as  announced  in  the  press  notice,  ''to  pub- 
lish for  each  state  a  bulletin  which  [would]  contain  at  least  the  more  impor- 
tant figures  derived  from  the  population  census,  both  for  the  state  as  a 
whole,  and  for  its  counties,  cities,  and  minor  civil  divisions/'  Notwith- 
standing the  delay  in  the  publication  of  a  large  number  of  these  bulletins — 
a  very  iH*olonged  delay  in  certain  instances — ^it  is  assuredly  true  that  the 
public  was  in  possession  of  those  portions  of  the  census  returns  which  are 
principally  in  demand,  much  earlier  than  would  have  been  the  case  had 
the  method  of  presentation  of  the  returns  followed  that  of  the  preceding 
ceosus.  Furthermore,  the  advance  bulletins  were  in  the  form  in  which  they 
were  finally  incorporated  in  the  bound  reports,  thereby  rendering  unneces- 
sary further  composition  of  those  portions  of  the  report. 

With  reference  to  the  bulk  of  printed  matter  in  the  reports  of  the  two 
e^isuses,  it  should  be  pointed  out  that  the  1900  population  returns  were 
published  in  two  volumes,  together  comprising  slightly  over  2,200  pages, 
while  the  1910  returns  were  published  in  three  volumes,  together  comprising 
about  3,750  pages.  In  part,  this  increase  was  due  to  some  duplication  of 
figures  in  the  general  and  state  tables  and,  in  part,  to  additional  matter, 
princq)ally  text  discussion,  for  the  several  states  not  included  in  the  1900 
reports.  It  was  the  intention,  however,  to  avoid  duplication  of  the  figures 
for  counties  and  for  the  smaller  cities,  and,  consequently,  we  find  that 
information  of  this  character  was  published  only  in  the  state  bulletins.  On 
the  other  hand,  the  statistics  of  the  several  states  and  larger  cities  were 
published  in  comparative  tables  in  the  first  volume,  or  general  report, 
because  it  was  believed  that  "Persons  who  have  this  general  interest  in  the 
statistics  desire  to  consider  the  figures  for  given  states  and  large  cities  as 
elements  or  sections  of  the  nation,  rather  than  as  units  standing  by  them- 
selves, and  to  have  them  in  form  convenient  for  comparison.''  In  order, 
therefore,  to  accomplish  this  purpose  of  meeting  the  demand  for  data  for 
states  and  the  larger  cities  presented  both  in  comparative  form  and  individ- 
ually, it  was  necessary  to  duplicate  the  figures  of  this  nature. 

It  might  naturally  be  supposed  that  the  printing  of  such  a  large  number 
of  additional  pages  (about  1,500)  would  increase  the  cost  of  meeting  the 
public  demand  for  the  1910  reports.  Such  would  have  been  the  case  were 
it  not  for  the  fact  that  in  a  great  majority  of  instances  the  demand  is  purely 
for  local  statistics  and  can  be  readily  supplied  by  furnishing  a  copy  of  the 
section  pertaining  to  a  particular  state  under  consideration;  for  example, 
by  supplsring  a  paper-covered  bulletin  of  only  79  pages  where  one  wishes 
merely  the  statistics  for  the  State  of  New  York,  or  one  of  46  pages  where 
one  wishes  merely  the  statistics  for  Massachusetts.  And  even  should  one 
wish  comparative  figures  for  the  several  states  or  larger  cities,  the  demand 
can  be  met  by  supplying  in  a  single  voliune  of  less  than  600  pages  the 
** Abstract"  of  the  census,  which,  as  described  by  the  Director  of  the  Cen- 
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SU8,  contains  ''in  condensed  form  the  principal  statistics  gathered  at  the 
decennial  enumeration  of  1910  on  the  subject  of  population  (except  occupa- 
tion statistics),  agriculture,  manufactures  and  mining,  and  gives  figures  on 
all  subjects  for  the  United  States  as  a  whole,  and  for  the  different  states, 
together  with  the  statistics  relating  to  population  and  manufactures  for  the 
principal  cities.''  This  Abstract  has  b^n  issued  in  a  series  of  separate 
editions  for  each  of  the  several  states  and  territories,  each  of  which  editions 
contains  the  abstract,  as  such,  together  with  a  supplement  containing  infor- 
mation in  greater  detail  for  the  state  to  which  it  refers,  which  embraces  all 
of  the  census  results  published  concerning  that  state,  its  counties,  cities, 
and  other  civil  divisions,  except  as  to  occupations. 

The  writer  has  found  that  the  possession  of  this  abstract  with  its  supple- 
ment for  Massachusetts  has  enabled  him  to  supply  information  in  answer 
to  nearly  all  of  the  inquiries  relative  to  population  statistics  which  have 
been  referred  to  him  by  citizens  of  Massachusetts,  in  so  far  as  such  inquiries 
are  covered  by  the  enumeration  in  1910. 

While  the  change  in  the  method  of  presenting  the  population  statistics, 
and  indeed,  the  other  statistics  of  the  census  in  1910,  does  not  entirely  meet 
the  needs  of  those  who  are  engaged  in  the  study  of  a  particular  subject  in 
which  comparisons  between  the  smaller  localities  of  several  states  are  made, 
and  while  the  change  of  method  may  have  caused  some  confusion  because 
of  the  necessity,  on  the  part  of  those  who  are  in  the  habit  of  consulting  the 
census  reports,  of  familiarizing  themselves  with  a  new  method  of  presenta- 
tion, it  is  undoubtedly  true  that  never  before  have  the  returns  of  the  census 
been  so  accessible  to  the  general  public,  and  when  succeeding  reports  shall 
have  been  presented  on  the  plan  of  the  last  census  the  comparability  of 
census  returns  from  period  to  period  will  have  been  greatly  facilitated. 

RoswELL  F.  Phelps. 
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STATISTICAL      ASSOCIATION 

NEW  SERIES,  No.  108.  DECEMBER,  1914. 

COOPERATION  BETWEEN  ACADEMIC   AND  OFFI- 
CIAL STATISTICIANS.* 

Bt  Waltbb  F.  Willoox,  Ph.D.,  ProfesBor  of  Eamomin  and  StatULim^ 
Cornell  UnwenUy. 


After  I  had  gladly  accepted  the  invitation  to  address  you 
this  morning  on  the  subject  of  cooperation  between  academic 
and  official  statisticians,  I  was  requested  to  represent  the 
Royal  Statistical  Society  on  this  anniversary  occasion  and  to 
convey  to  you  their  appreciation  of  your  work  in  the  past  and 
their  good  wishes  for  your  future.  This  naturally  led  me  to 
consider  the  original  connection  between  the  British  and  the 
American  societies  with  the  idea  of  making  it  at  least  an  in- 
troduction to  my  main  theme.  But  the  circumstances  sur- 
rounding the  birth  of  the  British  society  are  so  little  known  on 
this  side  of  the  Atlantic  and  so  significant  in  their  bearing 
upon  the  origin  of  our  own  association  that  I  have  decided  to 
state  them  in  detail  even  at  the  cost  of  abbreviating  what  at 
first  I  had  planned  to  say.  The  two  themes  are  not  so  imre- 
lated  as  might  at  first  appear,  because  in  my  opinion  it  is  or 
should  be  the  main  function  of  a  statistical  society  to  foster 
codperation  between  academic  and  governmental  statisticians. 

The  formation  of  the  American  Statistical  Association  was 
one  result  of  a  general  interest  in  the  establishment  of  statis- 
tical societies  which  reached  its  climax  between  1830  and  1840 
and  may  be  traced  in  France,  Germany,  Italy,  and  the  United 
States,  but  was  nowhere  so  strong  as  in  England,  where 
special  conditions  gave  it  a  notable  development.  In  that 
country  the  British  Association  for  the  Advancement  of 
Science  had  been  formed  in  1831,  and  two  years  later  it  had 
constituted  a  statistical  section;  in  the  same  year,  1833,  the 
Manchester  Statistical  Society  was  organized;  in  1834  the 
Statistical  Society  of  London,  now  the  Royal  Statistical 

•AddNHftttlwSmntjr'fflliAaiunntiy  Meetii«  of  tlw  Amflriean  SUtvtical  AancUtion.  Bortoa. 
UmM^  FMmaiy  14. 1914. 
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Society,  was  founded;  and  before  1840  similar  bodies  had  been 
established  in  Bristol,  Glasgow,  Liverpool,  Belfast,  Birming* 
bam,  Boston,  and  possibly  New  York.  All  of  these  associa- 
tions had  similar  objects  and  a  similar  organization  and  sprang 
from  a  common  impulse.  Most  of  them  had  an  ephemeral 
life;  only  three  of  them  are  still  active,  two  of  which,  the 
Royal  Statistical  Society  and  the  American  Statistical  Asso- 
ciation, are  the  oldest  national  statistical  societies  in  the  world. 

The  development  of  English  statistics  has  been  closely 
associated  with  the  English  Royal  Society,  the  greatest  of  idl 
scientific  associations  past  or  present  and  the  cradle  of  modem 
statistics.  During  the  last  half  of  the  seventeenth  century 
and  the  first  forty  years  of  its  life,  the  work  of  three  Fellows  of 
the  Royal  Society,  John  Graunt,  William  Petty,  and  Edmund 
Halley,  laid  the  foundations  of  that  political  arithmetic  which 
was  later  with  comparatively  little  change  of  content  to  be 
rechristened  with  the  German  name  statistics. 

Shortly  before  the  societies  with  which  we  are  now  concerned 
were  f oimded,  the  Royal  Society  fell  for  a  time  upon  evil  days, 
dissensions  within  and  attacks  without.  Grave  accusations 
against  the  administration  were  published  but  led  to  no  in- 
vestigation.* Two  parties  developed  in  the  society  and  came 
to  a  trial  of  numerical  strength  at  the  election  of  1830,  when 
the  reforming  element  supported  for  the  presidency  the  great 
mathematician  and  astronomer,  John  Herschel,  and  the  con- 
servative element  supported  the  Duke  of  Sussex.  After  great 
interest  had  developed  and  an  unprecedented  number  of  votes 
had  been  cast,  the  election  resulted  by  a  very  narrow  margin 
in  favor  of  the  conservative  candidate,  the  Duke  of  Sussex. 

Among  HerschePs  ardent  supporters  was  Charles  Babbage, 
who  was  more  responsible  perhaps  than  any  other  Englishman 
for  the  foundation  of  the  Statistical  Society  of  London.  In 
a  book,  On  the  Decline  of  Science  in  England,  published  in 
1830,  Babbage  had  strongly  criticised  the  constitution  of  the 
Royal  Society,  and  at  about  the  same  time  another  member 
of  the  reforming  party,  David  Brewster,  suggested  "an  asso- 

*"The  Society  (so.  The  Royal  Society)  has  for  yean  been  managed  by  a  party  or  eoleri$.  .  .  .  Thfi 
peat  object  of  this,  as  of  all  other  parties,  has  been  to  maintain  itself  in  power,  and  to  diTide,  so  fur  as  i^ 
ooald.  all  the  good  things  amongst  its  memben."  Charles  Babbage.  BeflediMt  on  A$  DmMm  tf  SsteM 
«»  Engbnd  (London.  1830).  p.  141. 
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elation  of  our  nobility,  clergy,  gentry  and  philosophers''  on 
a  more  democratic  basis.  A  year  after  the  defeat  of  the 
reforming  element  in  the  Royal  Society,  this  suggestion  of 
Brewster's  bore  fruit  in  the  organization  of  the  British  Associa- 
tion for  the  Advancement  of  Science.  It  was  avowedly  an 
imitation  of  the  Society  of  German  Naturalists  and  Physicians, 
which  had  been  formed  in  1822  in  execution  of  a  suggestion 
from  Oken  and  which  a  few  years  later  had  gained  great 
prestige  from  the  judicious  support  of  the  kings  of  Bavaria 
and  Prussia  and  the  reputation  of  its  president,  the  most 
distinguished  of  living  scientists,  Alexander  von  Himiboldt. 
No  doubt  the  spirit  of  reform  which  found  expression  in  the 
continental  revolutions  of  1830  and  the  English  reform  bill 
of  1832  was  a  potent  influence  in  support  of  the  new  movement 
out  of  which  the  British  Association  sprang. 

Another  factor  contributed  directly  and  powerfully  to  the 
early  recognition  of  statistics  by  the  British  Association. 
During  the  decade  of  which  I  am  speaking  Quetelet  was 
probably  the  most  widely  known  and  was  rapidly  becoming 
the  most  distinguished  of  living  statisticians.  He  had  pub- 
lished his  first  essay  in  this  field  in  1826  and  in  various  papers 
printed  during  the  following  years  he  had  shown  the  regularity 
with  which  crimes  occurred  in  different  areas  and  recurred 
in  successive  years,  and  had  thus  laid  the  basis  not  only  for 
what  is  sometimes  called  moral  statistics,  but  also  for  that 
general  view  of.  social  life  and  action  which  at  first  he  called 
social  mechanics  and  later  social  physics.  In  1833  Quetelet 
went  to  England  to  attend  the  Cambridge  meeting  of  the 
British  Association*  and  carried  with  him  a  budget  of  statis- 
tical facts  for  which  the  organization  of  the  meeting  could 
provide  no  place.f  This  difficulty  led  his  friend,  Charles 
Babbage,  one  of  the  three  trustees  of  the  new  Association,  to 
suggest  the  formation  of  a  new  section  on  statistics,  and  one 
was  hastily  improvised  with  Babbage  as  chairman  but  without 
the  usual  authorization  of  the  Central  Committee.  In  ex- 
planation of  this  procedure,  the  president  of  the  Association^ 

•Brituh  AwMittioii.  JUp&rU,  UI  (183S).  484. 
tWm.  Fur  in  jMrnol  tf  A$  SlatUkal  SoeUty,  XXXIV.  a871)  412. 

tBer.  Adam  Sedgwiek.  profenor  of  geoloQr  at  Cambridge  Univeraity.  and  not  WiDiam  Wbewell,  ta  qob 
authority  has  it. 
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in  his  concluding  address  said  that,  in  addition  to  the  regular 
five  sections,  ''another  had  come  into  operation,  the  object 
of  which  was  to  promote  staMstical  inquiries.  It  had  originated 
with  some  distinguished  philosophers,  but  could  not  be  re- 
garded as  a  legitimate  branch  of  the  Association  till  it  had 
received  the  recognition  of  the  governing  body;  there  could 
be  little  doubt,  however,  that  the  new  Section  would  obtain 
the  sanction  of  the  General  Committee  with  some  limitation 
perhaps  of  the  specific  objects  of  inquiry."*  The  sanction 
and  the  limitation  thus  foreshadowed  found  expression  when 
the  General  Committee  approved  the  formation  of  a  Statistical 
Section  and  resolved  ''that  the  inquiries  of  this  Section  should 
be  restricted  to  those  classes  of  facts  relating  to  communities 
of  men  which  are  capable  of  being  expressed  by  numbers,  and 
which  promise,  when  sufficiently  multiplied,  to  indicate  general 
laws."^ 

This  limitation  was  apparently  designed  to  prevent  the 
statistical  section  from  being  led  astray  into  the  speculations 
of  economics  and  the  controversies  of  politics.}  It  was  a 
direct,  although  probably  an  unintentioned  challenge  of 
Quetelet's  opinion.  Four  years  before  he  had  written: 
"Among  the  data  of  statistics  are  some  which  can  be  expressed 
in  figures  and  others  which  cannot.  To  use  only  one  of  these 
kinds  of  data  is  to  see  only  one  side  of  statistics.  "§  Natiu*ally 
enough,  Quetelet  considered  that  the  resolution  of  the  General 
Committee  took  "too  limited  a  view  of  the  functions  and 
objects  of  statistical  inquiry"||  and  he  suggested  to  Babbage 
the  organization  of  a  separate  statistical  society.  The  sug- 
gestion was  adopted  and  the  Statistical  Society  of  London 
formed  in  1834.1[ 

«Britiflh  Aasn.,  B$porU,  HI  (1833).  zxriii. 

tBiiUah  AmtL,  RtvorU,  Itt  (1833).  XXXVII.    The  itafioi  an  in  the  originaL 

tlntera.  Stot.  iDsUtute.  BvOtUn,  I.  pts.  i  aod  ii.  (1880)  41. 

|A.  Quetelet.  BtehnAa  sMUttqiut  nr  k  m/avm  dM  Paif-Bat,  (1829),  Introdiietioii.  p.  ir.  in  M4- 
wtoiru  d$  rAeadimii  it  Bdgi^m,  V.  Compare  (^uetelet's  definition  of  etatistice.  "The  repreeentatioD  of 
a  State  at  a  given  point  of  time. "  quoted  in  Royal  Stat.  Soc..  Jtnmal,  Jubilee  vol..  8. 

IIMouat.  in  Royal  Stat.  Soc.  Journd,  Jubilee  toL.  15. 

IFifty  yean  later  the  same  antagonism  of  opinion  regarding  the  scope  of  statiBtica  was  etiU  acute.  At 
the  Jubilee  meeting  held  to  commemorate  the  fiftieth  annivenary  of  the  founding  of  the  Statistical  Society 
of  London,  the  prendrat  in  his  opening  address  proposed  as  a  definition  of  statistics  "the  sotenoe  which 
treats  of  the  structure  of  human  society"  and  rejected  the  narrower  definition  "the  sdenoe  of  soeiat  facts 
expressed  in  numbers."  Idem,  8. 
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At  the  same  period  and  as  a  result  of  the  same  movement, 
initial  steps  were  taken  towards  organizing  at  least  two  Ameri- 
can statistical  societies,  the  New  York  Statistical  Society  and 
the  American  Statistical  Association.  The  New  York  society 
was  the  earlier,  having  been  incorporated  in  1886  and  its  char- 
ter amended  in  1839.  It  was  frankly  modelled  upon  the  Sta- 
tistical Society  of  London.*  Its  original  charter  provided  for 
a  capital  stock  of  $50,000  and  that  the  society  should  com- 
mence operations  when  the  full  amoimt  had  been  subscribed 
and  $5,000  paid  in.  Three  years  later  the  act  was  amended 
by  allowing  the  society  to  commence  operations  immediately, 
but  I  have  found  no  record  that  it  did  so. 

The  beginnings  of  the  American  Statistical  Association  are 
shrouded  in  obscurity.  No  direct  connection  between  it  and 
the  Statistical  Society  of  London  has  been  demonstrated.  At 
the  meeting  of  this  Association  six  years  ago  President  Wright 
said:  Whether  the  founding  of  the  Statistical  Society  of  Lon- 
don ''inspired  the  organization  of  this  Association,  I  cannot 
say  but  it  is  safe  to  assume  that  this  was  the  case."t  That 
judgment  seems  to  me  warranted  by  the  evidence.  The 
sequence  in  time,  the  similarity  in  name  and  in  form  of  organi- 
zation, the  use  by  our  society  at  the  start  of  the  English  term 
Fellow  instead  of  the  then  usual  American  term  member  are 
straws  suggesting  but  in  no  wise  proving  the  connection.  In 
its  Annual  Report  made  in  1842  the  Coimcil  of  the  Statistical 
Society  of  London  wrote:  "The  Council  .  .  .  are  much 
gratified  in  stating  that  the  Constitution  of  the  Society  has 
served  as  a  model  for  the  American  Statistical  Association 
which  has  been  established  at  Boston,  United  States."}  Per- 
haps stronger  evidence  in  favor  of  that  conclusion  may  be 
foimd  in  the  statement  regarding  our  Association's  field  and 
aim  which  it  published  in  1840  and  republished  three  years 
later  as  the  preface  to  the  first  volume  of  its  Collections.  The 
opening  and  the  closing  sentences  of  that  statement  are  quo- 

***In  the  important  dty  of  New  York  a  Statistical  Society  has  been  appointed  and  established  by  the 
Lepslatiire  of  that  State;  and  the  Council  feel  gratified  in  reporting  that  the  principles  and  regulations 
which  form  its  Constitution  hare  been  avowedly  adopted  from  those  of  the  Statistical  Society  of  London.'* 
Stat  Soe.  of  London.  Jovmd.  I  (1838)  .8.  See  ako.  Silliman's  Am.  Jomud  of  Sdmee  and  ArU,  XXXII 
(18S7).  202.    New  York  Laws  1836:  Chap.  495.  and  1839:  Chap.  193. 

tAm.  Stat.  Assn..  Quart  Pub..  XI  a90»-O9).  1. 

)Stat.  Soe..  Jomid,  V  (1842).  80. 
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tations  from  the  first  few  pages  of  the  first  volume  of  the  Jour^ 
nal  of  the  Statistical  Society  of  London  and  yet  to  the  careless 
reader  that  fact  would  not  be  apparent.  No  quotation  marks 
are  used  about  the  first  sentence  and  only  an  indefinite  refer- 
ence is  given  in  the  footnote.  Although  quotation  marks  are 
used  about  the  last  sentence,  no  other  reference  to  the  source 
is  made  than  the  introductory  words,  ''In  the  language  of  a 
kindred  institution."  Can  the  writer  have  thought  it  inad- 
visable to  emphasize  the  extent  of  his  obligation  to  an  English 
society? 

However  that  may  be,  the  "Address  put  forth  by  the  Asso- 
ciation at  the  period  of  its  first  establishment  in  the  year  1840" 
differs  in  one  important  respect  from  the  corresponding  state- 
ments in  the  Journal  of  the  Statistical  Society  of  London.  It 
draws  heavily  upon  some  unidentified  German  source  for  facts 
regarding  the  history  of  statistics  in  Germany  and  Sweden, 
and  the  position  of  that  subject  at  the  time  our  Association 
was  organized  not  only  in  those  countries  but  also  in  France 
and  Italy,  and  it  intersperses  brief  references  to  the  main 
writers  on  statistics.  The  German  cast  of  this  part  of  the 
"Address"  and  its  seemingly  deliberate  omission  of  any  refer- 
ence to  the  English  writers  on  Political  Arithmetic,  who  were 
mentioned  by  its  English  predecessor,  show  that  the  writer 
regarded  the  statistics  which  our  society  was  to  cultivate  as 
the  creation  mainly  of  German  scholars.  Looking  back  from 
the  vantage  groimd  reached  after  seventy-five  years  of  history, 
it  seems  fair  to  say  that  in  this  respect  the  "Address"  put 
forth  by  our  foimders  was  true  to  the  facts. 

For  the  historians  of  statistics  are  now  well  agreed  that  the 
study  we  cultivate  sprang  from  two  main  roots,  one  in  the 
German  universities,  the  other  in  English  studies  of  political 
arithmetic.  The  former  developed,  under  the  name  of  sta- 
tistics, a  descriptive  political  science  almost  devoid  of  figures 
but  systematic  and  suitable  for  presentation  in  academic  lec- 
tures or  treatises.  The  latter  developed,  under  the  name  of 
political  arithmetic,  a  series  of  fragmentary  and  disconnected 
studies  of  available  numerical  data.  Between  1730  and  1830 
the  English  ideas  slowly  penetrated  Germany,  introducing 
numerical  data  and   gaining  especially   from   Slissmilch    a 
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systematic;  orderly  presentation  quite  alien  to  their  original 
form. 

During  the  same  period  the  German  name  stcUistics  spread 
to  England  and  this  coimtry.  Probably  the  first  writer  to 
make  it  at  home  in  English  was  Sir  John  Sinclair  whose  vo- 
Imninons  StcUistical  Account  of  Scotland  exercised  a  traceable 
influence  on  both  sides  of  the  Atlantic.  He  wrote  in  1798: 
"In  the  course  of  a  very  extensive  tour  through  the  northern 
parts  of  Europe  which  I  happened  to  take  in  1786  I  foimd 
that  in  Germany  they  were  engaged  in  a  species  of  political 
inquiry  to  which  they  had  given  the  name  of  Statistics  and 
.  .  .  as  I  thought  that  a  new  word  might  attract  more 
public  attention  I  resolved  on  adopting  it  and  I  hope  that  it 
is  now  completely  naturalized."*  The  earliest  occurrence  of 
statistics  in  English  was  in  1770  and  thus  more  than  fifteen 
years  before  Sinclair,  when  Dr.  Hooker  published  a  transla- 
tion of  Bielfeld's  Elements  of  Universal  Erudition.  One  of  its 
chapters  is  entitled  Statistics  and  contains  a  definition  of  the 
subject  as  "The  science  that  teaches  us  what  is  the  political 
arrangement  of  all  the  modem  states  of  the  known  world,  "t 
With  this  German  name  came  also  some  of  the  German  fond- 
ness for  system  and  for  breadth  of  treatment,  and  all  these 
factors  contributed  to  the  establishment  of  English  and  Ameri- 
can statistical  societies.  The  statistics  which  were  thus  to 
be  studied  came  much  nearer  to  the  German  prototype  than 
to  the  English  political  arithmetic. 

This  sketch  of  the  origin  of  English  and  American  statistical 
societies  suggests,  though  I  would  not  claim  that  it  establishes, 
certain  conclusions  which  a  more  thorough  study  of  their  his- 
tory would  probably  substantiate. 

1.  Local  statistical  societies  have  been  more  short-lived  than 
national  statistical  societies.  Of  the  numerous  English  local 
societies  only  that  of  Manchester  survives.  We  may  regard 
our  society's  ambitious  name  as  having  been  favorable  to  its 
permanence.  Had  it  called  itself  the  Boston  Statistical  So- 
ciety or  the  Massachusetts  Statistical  Society,  its  chance  of 
survival  would  have  been  less. 

<ffindair.  Stat.  AeemuU  ofSeoOand,  XX.  ziii. 

tHooker't.  Bietfeld,  SUmtnta  of  UMmnal  EruiUUm,  III.  Chap.  XUI.  209. 
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2.  Statistical  societies  established  at  the  capital  of  a  country 
have  had  a  better  opportunity  to  grow  than  similar  societies 
established  elsewhere.  The  Paris  Statistical  Society  has  long 
since  outstripped  the  older  Grenoble  Statistical  Society  and 
has  become  in  fact,  though  not  in  name,  the  statistical  society 
of  France;  the  statistical  society  of  London,  in  recognition  of 
its  actual  status  and  its  fifty  years  of  work  was  privileged  in 
1887  to  change  its  name  to  The  Royal  Statistical  Society;  the 
Frankfort  Association  for  Geography  and  Statistics,  though 
founded  in  1836,  is  of  secondary  importance. 

3.  The  modem  tendency  is  to  make  statistical  societies 
peripatetic.  This  is  almost  necessarily  true  of  international 
organizations  like  the  Congresses  of  Statistics,  the  Congressea 
of  Hygiene  and  Demography,  and  the  International  Statistical 
Institute;  it  is  true  of  all  three  German  statistical  associations^ 
namely,  the  Association  of  Imperial  and  State  Governmental 
Statisticians,  the  Union  of  German  Municipal  Statisticians,, 
and  the  German  Statistical  Society;  of  recent  years  our  own 
Association  has  amended  its  charter  with  this  object  in  view. 

4.  It  is  often  wise  for  a  statistical  society  to  affiliate  tem* 
porarily  or  permanently  with  other  scientific  societies.  But 
its  best  connections  lie  with  societies  devoted  to  economics, 
political  science,  and  law  rather  than  with  the  natural  or 
physical  sciences.  The  economic  and  statistical  sections  of 
the  British  Association  for  the  Advancement  of  Science  and 
of  the  American  Association  for  the  Advancement  of  Science 
have  had  a  checkered  career  and  have  at  times  been  viewed 
askance  by  the  parent  organizations.  The  contrast  between 
the  origin  of  the  British  Statistical  Society  in  1834  as  an 
ofiFshoot  from  the  statistical  section  of  the  British  Association 
and  the  origin  of  the  German  Statistical  Society  in  1910  as  a 
section  of  the  German  Sociological  Society  illustrates  the 
change  in  this  particular  in  seventy-five  years.  Hence  our 
tendency  to  hold  our  recent  annual  meetings  in  connection 
with  those  of  the  economic,  sociological,  and  historical  asso- 
ciations seems  in  accord  with  the  general  trend. 

5.  A  local  statistical  society  exerts  a  strong  influence  in 
creating  or  maintaining  sound  work  in  statistics.  When  one 
thinks  of  the  pioneer  work  of  Shattuck,   Jarvis,   Walker, 


Digitized  by  CjOOQ IC 


9]  Codperatian  Between  Statisticians.  289 

Wright,  Abbott,  and  Dike,  to  mention  only  the  dead,  and  of 
the  loi^  years  during  which  the  censuses  and  the  registration 
reports  of  Massachusetts  have  trained  men  or  furnished 
models  for  other  states  and  the  coimtry,  one  cannot  but  feel 
that  the  American  Statistical  Association  with  its  headquarters 
in  this  city  has  materially  aided  in  giving  Massachusetts  its 
historic  position  of  leadership  in  American  statistics. 

6.  The  main  end  of  the  earlier  statistical  societies  was  the 
cultivation  of  statistics  in  the  sense  of  Quetelet's  early  defini- 
tion, "The  representation  of  a  State  at  a  given  point  of  time,  "* 
or,  in  other  words,  a  description  of  a  country  or  locality 
expressed  so  far  as  possible  in  numerical  terms,  and,  in  pursuit 
of  that  end,  if  the  needed  material  did  not  exist,  the  statistical 
society  sought  to  gather  it  by  independent  inquiry.  Thus, 
the  fourth  Annual  Report  of  the  Coimcil  of  the  Statistical 
Society  of  London  describes  the  work  of  the  following  com- 
mittees: (1)  A  committee  to  inquire  into  the  state  of  educa- 
tion in  London;  (2)  A  committee  to  gather  statistics  of  strikes 
and  combinations  in  the  United  Kingdom;  (3)  A  committee 
to  gather  statistics  regarding  population,  births,  marriages, 
and  deaths;  (4)  A  committee  to  gather  statistics  regarding 
crime.  The  laborious  character  of  such  work  and  the  ten- 
dency of  the  government  to  take  it  over  were  important  in- 
fluences tending  to  limit  the  activities  and  shorten  the  days 
of  these  societies. 

7.  The  main  end  of  statistical  societies  like  ours  is  or  should 
be  to  furnish  a  center  aroimd  which  official  statisticians  and 
private  statisticians  may  meet  and  fraternize.  There  has 
long  been  some  danger  that  these  two  groups  might  work  at 
cross  purposes,  the  producer  of  statistics  resenting  the  criti- 
cism of  private  students  who  have  sometimes  been  ignorant 
and  content  to  remain  ignorant  of  the  real  difficulties  besetting 
the  path  of  the  official  and  whose  criticisms  in  consequence 
have  been  unintelligent  or  imjust,  the  user  of  statistics  con- 
denming  the  output  of  an  office  because  it  does  not  meet  his 
needs  or  satisfy  his  special  requirements.  Statistics,  imlike 
economics  or  sociology,  is  an  art,  a  profession,  as  well  as  a 
science  and  is  often,  perhaps  usually,  guided  quite  as  much  by 

^Quoted  bj  Bamon  W.  lUwaon  in  SUt.  8oe.,  JoirMl.  Jubilee  vol,  p.  8. 
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administrative  as  by  scientific  aims.  Not  that  the  truth  is 
wrested  or  concealed,  but  that  the  whole  truth  can  never  be 
ascertained  and  that  part  which  is  presented  must  be  deter- 
mined mainly  by  the  needs  of  administration.  To  further  this 
end  the  meetings  of  a  statistical  society  are  far  more  important 
than  its  publications. 

This  review  of  the  past  history  and  present  condition  of 
statistical  societies  naturally  leads  to  the  question  of  coopera- 
tion between  academic  and  official  statisticians.  Most  of  the 
larger  American  institutions  ofiFering  statistical  courses  lay 
stress  upon  laboratory  practice.  The  real  laboratory  is  an 
adjacent  statistical  office,  just  as  the  real  laboratory  for  a 
medical  school  is  a  hospital,  and  university  courses  in  statistics 
on  the  practical  side  are  likely  to  be  somewhat  dilettante  imtil 
both  university  course  and  statistical  office  are  so  modified 
that  they  can  work  together  to  mutual  advantage.  When  a 
university  o£fering  a  course  in  statistics  is  situated  in  or  near 
a  great  city  or  a  state  capital,  it  should  be  or  become  possible 
for  the  teacher  to  present  and  interpret  the  statistics  of  that 
city  or  state.  This  could  be  done  to  greater  advantage,  if  the 
teacher  of  statistics  were  officially  connected  with  the  public 
office  or  the  government  statistician  were  given  a  university 
appointment.  Such  relations  have  been  common  in  conti- 
nental coimtries.  I  need  only  mention  Dieterici,  Engel  and 
Boeckh  at  Berlin,  Hermann  and  von  Mayr  at  Munich  and 
Neumann-Spallart,  Inama-Stemegg,  von  Juraschek  and 
Mischler  at  Vienna.  The  importance  of  this  suggestion  leads 
me  to  quote  a  few  sentences  regarding  the  statistical  seminars 
of  Engel  at  Berlin  and  of  Inama  at  Vienna.  Of  the  seminar 
which  Engel  started  at  Berlin  after  he  had  been  made  Director 
of  the  Prussian  Statistical  Bureau  Blenck  wrote: 

"In  November,  1862,  he  opened  a  statistical  seminar  in 
which  the  theory  and  technique  of  statistics  and  the  inter- 
relations between  statistics,  administration  and  legislation 
were  investigated  and  statistical  theses  written  in  connection 
with  the  ciurent  work  of  the  Biu-eau.  This  seminar  proved 
of  great  educational  value  to  many  young  men  who  after- 
wards devoted  themselves  to  administration  or  were  appointed 
to  chairs  for  political  science  and  statistics  in  the  German 
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universities.  Among  these  were  Meyer,  Oncken,  Schonberg, 
Knapp,  Held,  Brentano,  Cohn  and  Elster.  High  officials, 
members  of  the  legislature,  or  persons  connected  with  foreign 
embassies  in  Berlin  were  among  the  regular  attendants."* 

At  Vienna  in  the  70's  there  had  been  a  seminar  in  connection 
with  the  Central  Statistical  Commission.  Inama  transferred 
it  to  the  University.  It  rendered  the  double  service  of  train- 
ing university  students  in  the  science  of  statistics  and  utilising 
statistics  as  a  method  of  gaining  scientific  knowledge.  Under 
Inama's  leadership  from  1882  to  1905  it  gained  an  international 
reputation  and  trained  a  great  number  of  distinguished  statis- 
ticians. Almost  all  the  professorships  of  statisitics  in  Austrian 
universities  are  held  by  men  trained  in  it  and  many  important 
works  have  originated  there.  In  this  way  a  statistical  school 
has  grown  up,  extending  and  continuing  the  ideas  of  the 
head.f 

As  evidence  that  such  work  is  needed  I  may  also  quote  a 
resolution  adopted  at  the  ninth  and  last  International  Sta- 
tistical Congress:  "The  Congress  believes  that  the  teaching 
of  theoretical  statistics  at  the  universities  should  be  supported 
by  practical  conferences  and  that  to  secure  this  result  statisti- 
cal libraries  should  be  formed  in  connection  with  departments 
of  statistics  and  statistical  bureaus  should,  if  possible,  establish 
connections  with  teachers  of  statistics,  although  entire  inde- 
pendence should  be  assured  to  each  side."{ 

Work  of  this  sort,  I  believe,  is  more  needed  in  the  United 
States  today  than  any  other  line  of  statistical  development. 
Perhaps  the  nearest  approach  to  it  that  we  have  ever  had  was 
the  group  of  young  men  who  gathered  around  Carroll  D. 
Wright  during  the  twenty  years  when  he  was  at  the  head  of 
the  Federal  Bureau  or  Department  of  Labor.  Since  the 
retirement  of  Mr.  Wright,  no  one  in  Washington  has  done 
work  of  this  description.  Neither  in  the  Census  Bureau  nor 
in  any  of  the  smaller  statistical  offices  is  there  an  opportunity 
to  get  a  training  in  statistics  which  would  qualify  one  to  rise 
to  the  most  important  statistical  positions  there  or  elsewhere. 

*Free  Md  abridged  translation  from  Intern.  Stat.  Intt..  BvOtUn,  X,  pt.  ii  (1897).  141. 
tFree  and  abridged  translation  from  von  Juraschek  in  8laL  MwaUArifi,  XXXII  (1906).  12. 
tluma^tonegs  in  AJL  8ML  ArM%  I  (1800-41).  16.  footnote. 
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This  is  the  more  important  because  the  rapid  development  of 
public  health  work  and  of  vital  statistics  as  tributary  to  it  is 
creating  a  demand  for  men  trained  in  demography,  which 
neither  our  bureaus  nor  our  universities  are  doing  much  to 
fill.  It  might  be  sidd  in  reply  that  even  the  highest  positions 
are  not  yet  thought  to  demand  professional  training  or  held 
on  a  secure  and  permanent  tenure.  But  the  objection  is  not 
imanswerable.  Is  not  the  true  relation  one  of  interdepend- 
ence? Is  not  the  lack  of  a  public  demand  for  professional 
standards  among  official  statisticians  due  in  the  main  to 
public  ignorance  of  the  added  significance  and  value  a  well 
trained  man  can  give  to  statistical  inquiries  and  their  results? 
If  so,  are  not  the  men  best  able  to  create  this  demailtd  the 
private  scholars  and  teachers  of  statistics?  Is  not  the  best 
method  for  them  to  follow  that  of  constructive  criticism  of 
current  statistical  inquiries  and  interpretation  of  their  results 
beyond  the  point  at  which  they  are  left  by  the  office  which 
issues  them? 

In  many  university  courses  in  statistics,  laboratory  exer- 
cises are  included,  but  there  is  apparently  no  agreement 
regarding  the  scope  and  character  of  these  exercises.  In  my 
opinion  they  should,  if  possible,  be  given  definiteness  and 
practical  significance  by  being  used  to  criticise  or  interpret 
the  statistical  results  obtained  in  communities  in  which  the 
class  is  interested.  This  might  be  the  university  community, 
the  town  or  city  in  which  the  university  is  located  or  the 
student  lives,  or  even  the  state  as  a  whole.  I  cannot  but  feel 
that  there  may  be  some  danger  of  turning  the  attention  of 
the  class  too  exclusively  either  to  graphic  methods  of  repre- 
senting results  or  to  mathematical  methods  of  determining 
the  exact  degree  of  correlation.  Doubtless  each  of  these  has 
a  place  and  an  important  place  in  a  course  of  statistics,  but 
neither  strikes  at  the  spot  in  which  most  errors  are  foimd, 
namely,  the  original  returns.  In  studying  tuberculosis,  for 
example,  to  make  elaborate  corrections  for  di£ferences  in  the 
age  and  sex  distribution  of  the  population  and  of  decedents 
in  successive  periods  and  to  pass  in  silence  the  question  of  the 
comparative  accuracy  of  diagnosis  at  the  different  dates  is  to 
strain  at  a  gnat  and  then  swallow  a  camel.    For  a  large  major- 
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ity  of  statistical  errors  are  those  which  creep  into  the  raw 
material  and  cannot  be  eliminated  by  any  refinements  of 
mathematical  analysis  or  any  skill  in  graphic  representation* 
To  center  attention  on  these  field  errors  has  the  incidental 
advantage  of  bringing  home  to  the  student  as  nothing  else 
can  the  real  difficulties  before  the  official  statistician  and  of 
fostering  that  mutual  imderstanding  and  sympathy  between 
teachers  and  officials  so  necessary  for  hearty,  continuous 
cooperation. 

If  I  am  right  in  my  opinion  that  the  best  service  the  Ameri- 
can Statistical  Association  can  render  to  the  progress  of  sta- 
tistics is  by  bringing  together  for  purposes  of  friendly  discus- 
sion and  cooperation  the  producers  and  consumers  of  statistics, 
then  perhaps  the  future  policy  of  the  Association  might  be 
modified  in  order  better  to  secure  that  end.  Would  it  be  well 
for  us  to  try  the  experiment  of  establishing  standing  com- 
mittees like  those  which  did  good  work  in  the  early  years  of 
the  London  Statistical  Society?  Perhaps  committees  on 
Federal  work,  on  state  work  and  on  municipal  work  might  be 
helpful.  Perhaps  a  committee  on  the  teaching  of  statistics 
might  be  organized,  or  a  committee  on  infant  mortality. 
Certainly  our  society  should  not  follow  the  position  of  the 
economic  or  sociological  societies  and  confine  its  work  in  the 
main  to  papers  and  discussions  not  ripening  into  recommenda- 
tions. Our  main  duty  is  to  improve  Federal,  state,  and  munic- 
ipal statistics  in  the  United  States,  and  this  we  should  hope 
to  do  not  only  by  the  example  of  our  members  but  also  by  the 
precept  of  formal  recommendations. 
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THE  ECONOMIC  PROGRESS  OF  THE  UNITED  STATES 

DURING  THE  LAST  SEVENTY-FIVE  YEARS.* 

By  Frederick  L.  Hoffman,  LL.D. 


The  present  discussion  is  limited  to  verifiable  evidences  of 
our  national  progress  since  1840.  The  period  of  time  con- 
sidered does  not  always  constitute  an  exact  three  quarters  of 
a  century.  For  many  factors  of  our  national  progress  the 
statistical  data  are  not  available  for  so  long  a  period  of  years. 
For  the  principal  elements  the  rate  of  progress  has  been  deter- 
mined for  the  seventy  years  commencing  with  1840,  or  the 
year  following  the  establishment  of  the  American  Statistical 
Association,  and  ending  with  the  year  1910,  or  the  date  of  the 
last  federal  census.  Preliminary  to  the  taking  of  the  census 
of  1840,  a  most  interesting  voliune  on  "The  Principles  of 
Statistical  Inquiry  as  Illustrated  in  Proposals  for  Uniting  an 
Examination  into  the  Resources  of  the  United  States  with  the 
Census  to  be  Taken  in  1840"  was  published  in  1839.  The 
author  of  this  work  was  Archibald  Russell,  of  whom  little  is 
known  at  the  present  time,  but  who  rendered  a  distinct  service 
to  the  nation,  for,  as  said  by  Carroll  D.  Wright  in  his  History 
of  the  United  States  Census,  "The  census  of  1840  may  be  said 
to  mark  the  beginning  of  the  concerted  effort  to  make  the 
decennial  enumeration  the  instrument  for  ascertaining  some- 
thing beyond  the  mere  niunber  of  persons  of  each  sex  and  of 
various  ages,  constituting  each  of  the  three  great  divisions  of 
the  population.  (That  is,  white  persons  and  colored  persons, 
whether  slaves  or  freedmen.)"  President  Van  Buren  in  his 
second  annual  message,  dated  December  8, 1838,  had  made  the 
suggestion  as  to  "whether  the  scope  of  the  measure  might  not 
be  usefully  extended  by  causing  it  to  embrace  authentic 
statistical  returns  of  the  great  interests  especially  entrusted  to 
or  necessarily  affected  by  the  legislation  of  Congress."  A 
memorial  was  presented  by  the  American  Statistical  Asso- 
ciation to  Congress  in  1843,  in  which  it  was  set  forth  that 

*  AddreflB  at  the  Sevanty-fif tb  AnniTcnaiy  Meeimg  of  the  AmeriMn  Statistioal  Aoooiatioii,  Bofton. 
MuB..  Febnury  U.  1914. 
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various  and  gross  errors  had  been  discovered  in  the  printed 
edition  of  the  Sixth  Census,  but  that  the  committee  of  the 
association  appointed  to  investigate  the  matter  and  report 
thereon  to  Congress,  not  having  reliable  data  with  which  to 
compare  all  the  details  of  the  census,  confined  their  investi- 
gations to  the  reports  respecting  education,  nosology,  and 
employments.  The  memorial  of  the  association  is  given  in 
full  in  House  Reports,  28th  Congress,  First  Session,  Vol.  Ill, 
No.  580.  The  treatise  by  Russell,  no  doubt,  had  much  to  do 
with  the  enlarged  plan  and  scope  of  the  census  of  1840,  in- 
cluding, aside  from  a  discussion  of  the  general  principles  of 
statistical  inquiry,  a  consideration  in  detail  of  the  statistics 
of  arts  and  manufactures,  agriculture,  occupations,  place  of 
nativity,  vital  statistics,  crime,  pauperism,  education,  the 
clergy,  taxation,  as  well  as  observations  on  the  agents  to  be 
employed  in  procuring  accurate  statistical  information.  Mr. 
Russell's  connection  with  the  census  of  1840  is  not  made  clear, 
for  the  only  name  mentioned  in  Wright's  History  of  the  Census 
is  that  of  William  A.  Weaver,  of  Virginia,  who  served  as 
superintending  clerk  in  the  Department  of  State  until  March 
18,  1842. 

During  the  intervening  seventy  years  the  United  States 
census  has  becdme  a  truly  colossal  institution.  AdditicHial 
thereto  an  equally  enormous  amount  of  statistical  knowledge 
regarding  the  social  and  economic  condition  of  the  people  is 
made  available  through  the  statistical  offices  of  the  several 
states  and  municipaUties  and  private  institutions  and  corpo- 
rations. It  would  be  utterly  impossible,  within  the  limitations 
of  this  address,  to  even  briefly  discuss  all  of  the  essential  factors 
which  have  conditioned  the  moral,  physical,  and  material 
advance  of  the  American  people  since  the  establishment  of  the 
American  Statistical  Association  in  1839.  For  the  present 
purpose,  therefore,  the  discussion  will  be  limited  to  about  the 
same  plan  and  scope  as  the  treatise  by  Russell  in  1839,  but 
amplified,  as  far  as  necessary,  to  present  a  comparative  out- 
line of  the  salient  facts  of  practical  value  at  the  present  time. 

Before  I  take  up  the  statistical  facts  of  the  discussion,  it 
may  not  be  out  of  place  to  refer  very  briefly  to  some  of  the 
earlier  investigations  made  to  ascertain  and  disclose  the  prog- 
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ress  of  the  United  States.  The  term  "progress"  is  used  in 
the  generally  accepted  sense  of  the  word.  "Progress,"  said 
Arnold  Toynbee,  "comes  chiefly  from  without;  it  is  external 
pressure  which  forces  men  to  exert  themselves,  but,"  as  he 
observes  subsequently,  "competition  may  produce  wealth 
without  producing  well-being,"  and  it  is,  therefore,  necessary 
to  keep  at  all  times  in  mind  the  possibility  of  erroneous  inter- 
pretation of  the  mere  facts  which  emphasize  our  numerical 
or  material  advance.  At  the  same  time,  for  practical  purposes 
there  is  no  other  convenient  measure  of  our  human  evolution 
from  a  primitive  condition  of  society  to  civilization.  Tench 
Coxe,  as  early  as  1794,  published  his  "View  of  the  United 
States  of  America,"  illustrating  by  reference  to  authentic 
documents  "  the  progress  and  present  state  of  civil  and  religious 
liberty,  population,  agriculture,  exports  and  imports,  fisheries, 
navigation,  ship-building,  manufactures,  and  general  im- 
provement." The  term  "progress,"  as  used  in  this  treatise, 
implies  primarily  the  material  progress  of  the  nation  as  the 
prerequisite  for  its  social,  intellectual,  and  spiritual  advance. 
An  interesting  statistical  manual  entitled  "Economica,"  by 
Samuel  Blodget,  was  published  in  1810.  This  also  is  practi- 
cally a  treatise  on  the  material  growth  of  the  nation  in  all  the 
essentials  which  constitute  the  evidences  of  a  coimtry  in 
process  of  development  from  the  crude  conditions  of  original 
settlement  to  that  of  civilized  well-being.  This  work  is  of 
special  value  as  illustrating  some  of  the  earliest  references  to 
Franklin's  speculations  on  population,  the  utility  of  statistics 
of  births  and  deaths,  and,  finally,  the  number  of  insiurance 
companies,  the  amount  of  their  capital,  the  variation  of 
money  as  expressed  in  wages,  and  the  price  of  wheat,  and, 
finally,  the  number  of  stockholders  of  banks,  insurance  com- 
panies, turnpikes,  etc. 

The  next  treatise  on  the  progress  of  the  country  was  pub- 
lished in  1817  by  Timothy  Pitkin,  entitled  "A  Statistical 
Review  of  the  Commerce  of  the  United  States  of  America  in 
connection  with  Agriculture  and  Manufactures  and  an  Account 
of  the  Public  Debt,  Revenue,  and  Expenditures."  Following 
this  work  there  was  published  the  elaborate  Statistical  Annals, 
embracing  views  of  the  population,  commerce,  navigation, 
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fisheries,  public  lands,  post-office  establishmentSi  revenues, 
mints,  etc.,  of  the  United  States  of  America,  by  Adam  Seybert, 
in  1818.  This  work  contains  some  very  interesting  obser- 
vations concerning  population,  the  growth  of  conmierce,  the 
development  of  the  mUitary  establishments,  list  of  pensioners 
in  the  army  and  navy,  remarks  on  the  mortality  of  the  United 
States,  the  death  rate  of  cities,  comparative  statistics  for 
Europe,  and,  finally,  a  table  exhibiting  the  expectation  of  life 
in  the  city  of  Philadelphia,  etc. 

Following  these,  I  can  only  mention  Bristed's  treatise  on 
"The  Resources  of  the  United  States,"  published  m  1818; 
Darby's  "View  of  the  United  States,"  published  m  1828; 
Tucker's  "Progress  of  the  United  States  in  Population, 
Wealth,  etc.,  in  Fifty  Years,"  published  in  1843;  MacGregor's 
great  work  on  "The  Progress  of  America,"  published,  in  two 
volumes,  in  1847;  Seaman's  essay  on  "The  Progress  of  Nations 
in  Civilization,  Productive  Industry,  Wealth  and  Population," 
published  in  1863;  Lossing's  memorial  volume  on  "The 
American  Centenary;  or  a  History  of  the  Progress  of  the  Re- 
public of  the  United  States  during  the  First  One  Hundred 
Years  of  its  Existence";  and,  finally,  Gannett's  work  on 
"The  Building  of  a  Nation,  its  Growth,  Present  Condition  and 
Resources,"  with  a  forecast  of  the  future,  published  in  1894. 

All  of  these  authorities  construe  the  progress  of  the  nation 
to  be  the  equivalent  of  its  measurable  advance  by  means  of 
statistics  in  the  direction  of  an  increase  in  numbers,  conmierce, 
wealth,  etc.,  and  last,  not  least,  longevity.  The  term  "prog- 
ress," as  used  by  these  writers  of  the  highest  authority, 
emphasizes  a  constant  upward  tendency  towards  the  ideal  of 
an  ever  larger  share  of  individual  material  prosperity  as  the 
equivalent  of  the  largest  attainable  degree  of  himian  happiness. 
Higher  wages,  shorter  hours  of  labor,  a  lessened  cost  of  pro- 
duction, increased  opportunities  for  travel  and  recreation, 
universal  suffrage — all  are  measurable  by  statistics,  and 
accurately  and  conclusively  by  statistics  alone.  Progress  in 
this  sense  always  means  social  improvement,  though  obviously 
the  vast  nimiber  of  conditions  which  affect  human  well-being 
and  hiunan  happiness  are  at  all  times  subject  to  a  variable 
d^ee  of  change.    Reviewing  the  world's  progress  from  this 
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point  of  view,  as  measured  by  statistical  evidence  for  the  last 
seventy-five  years,  there  can  be  no  question  of  doubt  but  that, 
broadly  considered,  the  world  at  large  and  in  all  its  parts  has 
enormously  advanced,  but  nowhere  has  the  rate  of  growth  in 
all  the  essentials  which  constitute  the  material  well-being  of 
the  people  been  greater  than  in  the  United  States  of  America. 

In  the  sense  of  these  definitions  and  observations  it  would 
seem,  also,  Prof.  W.  J.  Ashley,  Dean  of  the  Faculty  of  Com- 
merce and  Chairman  of  the  Social  Study  Committee  of  the 
University  of  Birmingham,  and  one  whose  authority  no  one 
will  question,  construes  the  term  "Progress''  in  the  Year  Book 
of  Social  Progress  for  1913-14.  He  observes  that  "It  is  an 
unmistakable  trait  of  our  period  that  there  is  practically  no 
difference  of  opinion  as  to  what  constitutes  progress.  Im- 
provement in  the  economic  condition  of  the  body  of  the  people  is 
in  the  forefront  of  our  attention:  the  touchstone  we  uncon- 
sciously apply  to  every  social  effort  and  proposal — rightly  or 
wrongly,  the  typical  men  and  women  of  today,  who  are  alert 
and  public-spirited,  have  before  their  mind's  eye,  as  an  obvious 
goal  of  endeavor,  the  vision  of  the  whole  people  fed  and 
housed  sufficiently  well  to  enable  them,  if  they  choose,  to  lead 
healthy  and  pleasant  lives,  freed  from  demoralizing  irregu- 
larities of  employment;  with  sufficient  leisure  for  family 
affection  and  sufficient  education  for  civic  duties."  This 
comprehensive  and  readily  intelligible  definition  of  progress 
underlies  and  limits  the  present  discussion,  which  is  concerned 
almost  exclusively  with  what  Walter  Bagehot  has  properly 
called  "verifiable  progress,"  in  the  true  and  incontrovertible, 
common,  every-day  acceptance  of  the  term. 

The  gross  area  of  the  continental  United  States  increased 
from  1,792,000  square  miles  in  1840,  by  acquisition,  concession, 
or  purchase,  to  3,027,000  square  miles  in  1914,  and,  including 
Alaska  and  insular  possessions,  to  3,743,000  square  miles. 
The  gross  area  of  the  continental  United  States  now  exceeds 
the  combined  area  of  the  United  Kingdom,  Germany,  Austria- 
Himgary,  France,  Spain,  Italy,  Scandinavia,  Greece,  the 
Balkan  States,  Egypt,  Japan,  and  Mexico. 

The  total  population  in  1840  was  17,069,000.  For  1914, 
our  continental  population  is  conservatively  estimated  at 
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98,648,000.  The  rate  of  increase  during  the  intervening 
seventy-four  years  has  been  478  per  cent.  The  present 
population  exceeds  the  combined  populations  of  the  United 
Kingdom  and  the  empire  of  Austria-Hungary. 

Our  white  population  has  increased  from  14,196,000  in  1840 
to  87,701,000  (estimated)  for  1914.  There  has,  therefore,  been 
an  actual  increase  during  the  intervening  seventy-four  years 
of  73,505,000,  equivalent  to  a  rate  of  growth  of  6.95  per  cent, 
per  annum.  The  estimated  corresponding  growth  of  con- 
tinental Europe  during  the  same  period  of  time  was  only  1.2 
per  cent,  per  annum. 

The  negro  population  of  the  United  States  increased  from 
2,873,000  m  1840  to  10,225,000  (estimated)  for  1914.  The  rate 
of  growth  was,  therefore,  255.9  per  cent,  for  the  intervening 
period,  in  contrast  to  a  growth  of  514.3  per  cent,  for  the  white 
population,  which,  of  course,  includes  a  substantial  increase 
by  immigration. 

The  number  of  Indians  in  1840  is  partly  a  matter  of  con- 
jecture. It  is  doubtful  whether  the  nmnber  exceeded  300,000. 
In  1865  a  conservative  estimate  placed  the  number  at  278,000, 
and  for  1890  at  248,000.  For  1914,  largely  on  the  basis  of 
census  enumerations,  the  number  of  Indians  is  conservatively 
estimated  at  277,000.  A  large  number  of  persons  of  Indian 
intermixture  are  considered  white,  and  as  such  enumerated 
by  the  census.  In  contrast,  even  the  slightest  degree  of 
known  negro  intermixture  warrants,  by  present  usage,  the  in- 
clusion of  such  among  the  negroes. 

The  number  of  Chinese  in  1840  was  very  small.  By  1865 
the  number  was  49,000,  which  by  1890  had  increased  to  107,- 
000.  In  consequence  of  Chinese  exclusion  laws,  the  number 
has  gradually  diminished,  being  estimated  for  1914  at  64,000. 

In  contrast,  there  has  been  a  rapid  increase  in  the  Japanese 
population.  In  1890  the  Japanese  nmnbered  only  2,039, 
against  an  estimated  Japanese  population  of  91,289  for  1914. 

The  foreign-born  white  population  was  not  ascertained  pre- 
vious to  1850.  In  that  year  the  census  returned  2,240,000, 
which  by  1910  had  increased  to  13,345,000,  or  495.8  per  cent. 

The  corresponding  increase  in  the  native  white  population 
was  from  17,312,000  in  1850  to  68,386,000  in  1910,  or  295 
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per  cent.  The  native  white  population,  however,  includes  a 
considerable  number  of  native-bom  of  foreign  or  mixed  par- 
entage. The  number  of  such  persons  was  not  enumerated 
previous  to  1870.  In  1910  the  number  of  persons  of  native 
parentage  was  49,488,000;  the  native-bom  of  foreign  parentage 
was  12,916,000;  and  the  number  of  native-bom  of  mixed 
parentage,  5,981,000.  The  tendency  of  the  population  is 
towards  a  more  varied  composition,  largely  because  of  the 
enormous  foreign  immigration  during  the  last  forty  years. 
No  thorough  analysis  of  the  population  problem  has  been 
made  and  it  is  therefore  impossible  to  say  with  absolute 
accuracy  whether  there  is  a  pronounced  tendency  towards 
gradual  and  complete  assimilation  of  the  foreign-bom  with 
the  native-bom  of  native  parents.  The  indications  are  that 
this  is  not  the  case.* 

During  the  twenty-five  years  ending  with  1864,  the  number 
of  immigrants  arriving  in  the  United  States  was  4,949,000. 
During  the  twenty-five  years  ending  with  1889  the  number 
arriving  was  9,365,000.  During  the  twenty-one  years  ending 
with  1912  the  number  arriving  was  14,655,000.  The  compo- 
nent parts  of  the  immigration  during  the  last  quarter  of  a 
century  differ  fundamentally  from  those  of  the  influx  previous 
to  1890.  Of  the  total  foreign-bom  population  of  the  United 
States  in  1900,  17.7  per  cent,  had  its  origin  in  southern  and 
eastern  Europe.  In  1910  the  corresponding  percentage  of 
this  population  was  37.4.  Earlier  returns  would  exhibit  an 
even  more  striking  contrast. 

In  1840  the  density  of  population  per  square  mile  was  9.7, 
which  by  1865  had  increased  to  11.8,  and  by  1914  to  33.2. 
The  corresponding  present  density  of  the  German  Empire  is 
310;  of  France,  191;  of  Austria-Hungary,  196;  of  the  United 
Kingdom,  374;  and  of  Belgium,  659.  Even  if  the  present 
growth  of  the  American  population  continues  during  the  next 
fifty  years  as  it  has  in  the  recent  past,  the  then  attained  den- 
sity will  be  only  one  fifth  of  the  present  density  of  the  German 
Empire. 

•  An  immeiw  ftmoont  of  infomuttion  on  the  mbiieot  of  immigrati<»  and  iU  aooal  ud  eoon<Hnio 
MpeetB  hfts  been  pubUahed  m  the  forty-two  vohimei  of  the  report  of  the  United  Statei  ImmigratiOB 
CommiMJon,  Waahhigton,  D.  C^  1911. 
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In  1840  about  8.5  per  cent,  of  the  population  lived  in  cities 
of  8,000  population  or  over.  By  1870  the  proportion  of  urban 
population  had  increased  to  20.9  per  cent.,  and  by  1910  to 
38.9  per  cent.  The  tendency  of  the  country  is,  therefore, 
distinctly  towards  increased  urbanization.  Including  local- 
ities having  from  twenty-five  hundred  to  eight  thousand 
population,  the  total  urban  population  of  the  United  States 
in  1910  was  42,623,000,  or  46.3  per  cent,  of  the  aggr^ate, 
against  29.5  per  cent,  in  1880.  During  the  last  decade  the 
population  of  urban  territory  increased  34.8  per  cent.,  against 
an  increase  of  only  11.2  per  cent,  in  the  rural  territory.  Dur- 
ing the  last  ten  years  the  rural  population  actually  diminished 
in  New  Hampshire,  Vermont,  Ohio,  Indiana,  Iowa,  and  Mis- 
souri. In  all  of  these  states  the  urban  population  increased 
considerably.  The  total  number  of  cities  in  the  United  States 
in  1910  with  eight  thousand  inhabitants  and  over  was  786, 
against  only  44  in  1840. 

The  number  of  farms  in  1850  (there  being  no  earlier  returns) 
was  1,449,073.  By  1910  the  number  had  increased  to  6,361,- 
502.  The  amount  of  acreage  in  improved  farm  lands  increased 
from  113,032,000  in  1850  to  478,452,000  in  1910.  During 
the  same  period  of  sixty  years,  the  average  acreage  per  farm 
diminished  from  202  to  138  acres,  but  the  percentage  of  total 
land  area  in  farms  increased  from  15.6  in  1850  to  46.2  in  1910. 
The  value  of  farm  property  increased  from  $3,967,000,000 
in  1850  to  $40,991,000,000  in  1910.  The  average  value  of 
all  property  per  farm,  which  in  1850  was  only  $2,738,  increased 
by  1910  to  $6,444,  and  the  average  value  of  all  property  per 
acre  of  land  in  farms  increased  from  $13.51  to  $46.64.  Con- 
sidered from  another  point  of  view,  it  may  be  said  that  against 
an  increase  in  population  during  the  last  sixty  years  of  297 
per  cent.,  the  number  of  farms  has  increased  339  per  cent.; 
the  amount  of  improved  land  in  farms,  323  per  cent.;  and  the 
value  of  farm  property,  933  per  cent. 

During  the  last  twenty  years  (there  being  no  earlier  data) 
the  proportion  of  farms  free  from  mortgage  decreased  from 
71.8  per  cent,  in  1890  to  66.4  per  cent,  in  1910;  and  the  ratio 
of  debt  to  farm  value  decreased  from  35.5  per  cent,  to  27.3 
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per  cent.  There  was  a  corresponding  increase  in  the  average 
equity  per  farm,  from  $2,220  in  1890  to  $4,574  in  1910. 

The  amount  of  irrigated  farm  acreage  increased  from 
3,631,000  acres  in  1889  to  13,738,000  in  1909. 

The  com  crop  of  the  United  States  increased  from  377,000,- 
000  bushels  in  1840  to  3,124,000,000  in  1912,  or  729  per  cent.; 
the  wheat  crop  increased  during  the  same  period  from  84,000,- 
000  bushels  in  1840  to  730,000,000  in  1912,  or  793  per  cent.; 
and  the  wool-clip  increased  from  35,000,000  poimds  in  1840 
to  304,000,000  in  1912,  or  769  per  cent.  The  corresponding 
increase  in  the  sugar  crop  was  from  120,000,000  poimds  in 
1840  to  1,922,000,000  pounds  in  1912,  or  1502  per  cent,  and 
the  cotton  crop  increased  from  1,347,000  bales  in  1840  to 
14,295,000  bales  in  1912,  or  961  per  cent. 

The  production  of  gold  in  1840  was  estimated  at  $11,000,000. 
By  1880  this  had  increased  to  $36,000,000,  and  by  1912  to 
$91,000,000.  The  production  of  coal  in  1840  was  only  1,848,- 
000  tons;  by  1880  the  production  had  increased  to  63,000,000 
tons;  and  by  1912  to  477,000,000  tons.  The  corresponding 
increase  in  the  production  of  copper  was  from  100  tons  in 
1840  to  27,000  tons  in  1880,  and  557,000  tons  in  1912. 
There  was  no  recorded  cement  production  in  1840,  and  by 
1880  the  amount  had  reached  only  2,000,000  barrels,  which 
by  1912  had  increased  to  83,000,000  barrels.  There  was  also 
no  recorded  petroleum  production  in  1840,  the  earliest  returns 
being  for  the  year  1859.  By  1880  the  production  had  reached 
1,000,000,000  gallons;  and  by  1912, 9,328,000,000  gallons.  The 
pig  iron  production  amounted  to  only  286,000  tons  in  1840, 
and  3,335,000  tons  in  1880,  but  by  1912  the  production  had 
reached  nearly  30,000,000  tons.  Corresponding  gains  were 
made  in  the  production  of  practically  all  the  other  important 
mineral  resources. 

The  census  of  1850  was  the  first  to  present  approximately 
complete  statistical  data  regarding  the  manufacturing  indus- 
tries of  the  country.  The  information  collected  was  for  the 
year  1849,  and  subsequently  thereto  corresponding  informa- 
tion has  been  secured  by  census  enumerations.  The  number 
of  manufacturing  establishments,  according  to  the  census  of 
1850,  was  123,025,  and  according  to  the  census  of  1910, 268,491. 
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The  census  definition  of  a  factory,  however,  was  changed  in 
1899,  so  that  an  exact  comparison  is  not  possible.  The  num- 
ber of  wage-earners  employed  in  manufacturing  industries 
in  1849  was  957,000,  which  by  1909  had  increased  to  6,615,000, 
or  591.2  per  cent.  The  amount  of  wages  paid  increased 
during  the  same  period  of  time  from  $236,000,000  to  $3,427,- 
000,000,  or  1352.1  per  cent.;  and  the  value  of  the  product 
increased  from  $1,019,000,000  in  1849  to  $20,672,000,000  in 
1909,  or  1928.7  per  cent.  It  is  regrettable  that  the  statistical 
data  should  not  be  strictly  comparable,  but  the  foregoing 
comparison  approximately  measures  the  remarkable  progress 
of  the  manufacturing  industries  during  the  last  sixty  years. 

The  statistics  of  occupations  by  age  and  sex  are  not  yet 
available  for  the  census  of  1910.  It  is  possible,  however,  to 
give  some  statistics  for  manufacturing  industries  which  indi- 
cate a  progressive  decline  in  the  proportion  of  child-labor, 
or  persons  under  sixteen  years  of  age.  In  1899  the  proportion 
thus  employed  was  3.4  per  cent.;  in  1904,  2.9  per  cent.;  and 
in  1909,  2.4  per  cent.  These  statistics  are  incontrovertible 
evidence  that,  regardless  of  a  rapidly  expanding  interest  in 
manufactures,  the  relative  number  of  young  persons  employed 
therein  has  declined,  for  during  the  same  period  of  time  the 
number  of  male  wage-earners  increased  from  3,632,000  in 
1899  to  5,163,000  in  1909,  or  42.2  per  cent.;  and  the  number 
of  female  wage-earners  increased  from  918,000  in  1899  to 
1,290,000  in  1909,  or  40.5  per  cent.  The  number  of  persons 
under  sixteen  years  of  age  employed  in  manufacturing  indus- 
tries remained  almost  the  same,  or  161,276  in  1899,  against 
161,493  in  1909.  There  can  be  no  question  of  doubt  that  if 
it  were  possible  to  carry  these  statistics  further  back,  to  the 
earliest  census  periods,  an  even  more  gratifying  reduction  in 
the  proportion  of  child-labor  in  manufacturing  industries 
would  be  shown.  These  conclusions,  of  course,  do  not  apply 
to  the  child-labor  problem  at  large,  but  only  to  child-labor  in 
manufacturing  industries. 

Wages  and  hours  of  labor  can  only  be  very  briefly  discussed, 
partly  on  account  of  the  paucity  of  data  and  partly  because 
of  the  technical  difiiculties  of  the  subject.  Data  presented  in 
the  report  of  the  Senate  Finance  Committee,  published  in 
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1893,  on  wholesale  prices  and  wages  indicate  that  the  relative 
wages  in  gold,  in  all  occupations  considered,  changed  from  a 
rated  average,  according  to  importance,  of  82.5  in  1840  to  100 
in  1860,  and  168.6  in  1891.  As  observed  by  the  Committee, 
''From  a  consideration  of  the  foregoing  data,  it  becomes 
evident  that  there  was  a  gradual  advance  in  wages  from  1840 
to  1860,  and  since  that  date  the  advance  has  been  less  regular 
but  more  rapid.  The  period  from  1875  to  1880  was  marked 
by  a  standstill,  but  since  then  the  advance  has  been  contin- 
uous. "  Since  1890  a  number  of  investigations  have  been  made 
by  the  Bureau  of  Labor  Statistics,  all  of  which  conclusively 
show  that  there  has  been  a  further  and  substantial  advance  in 
the  rate  of  wages  paid  in  the  principal  industries.  For  illus- 
tration, in  the  boot  and  shoe  industries,  relatively,  wages 
increased  from  98.5  in  1890  to  132.8  in  1912,  the  period  1890-99 
being  taken  as  one  hundred.  During  the  same  period  rela- 
tively nominal  full-time  hours  per  week  diminished  from 
100.3  in  1890  to  93.9  in  1912.  In  other  words,  the  relative 
wages  were  highest  and  the  relative  hours  of  labor  were 
lowest  during  the  last  year  for  which  the  data  are  available. 
In  the  hosiery  and  knit-goods  industries,  the  relative  rate  of 
wages  advanced  from  105.6  in  1890  to  143.7  in  1912.  The 
relatively  nominal  full-time  hours  per  week  diminished 
during  the  same  period  from  101.1  in  1890  to  93.1  in  1912. 
In  other  words,  in  this  industry,  also,  the  relative  rate  of 
wages  was  the  highest,  and  the  relative  hours  of  labor  the 
lowest,  in  1912,  for  any  year  since  1890.  These  two  industries 
may  be  considered  fairly  typical  and  conclusive  evidence 
that  the  two  most  concise  illustrations  of  labor  progress 
indicate  a  measurable  advance  in  this  direction  of  social 
welfare  since  1840,  an  advance,  in  fact,  so  considerable  that 
the  present  social  condition  of  labor  may  properly  be  referred 
to  as  being  in  marked  contrast  for  the  better  with  the  pre- 
vailing conditions  of  seventy-five  years  ago. 

The  corresponding  progress  made  in  other  directions  of 
labor  conditions  can  not  be  so  concisely  stated  in  statistical 
terms.  This  observation  applies  particularly  to  the  prohibi- 
tion of  night-work  for  women  and  young  persons,  the  gradual 
attainment  of  a  ten-hour  maximum  working-day  for  women 
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and  children,  the  improvements  in  health  conditions  in  indus- 
try, the  diminution  in  the  rate  of  frequency  of  occupational 
diseases,  and  the  reduction  in  the  rate  of  industrial  accidents, 
both  fatal  and  serious.  There  are  reasons  for  beUeving  that 
the  rate  of  unemployment  in  the  principal  industries  is  decid- 
edly less  at  the  present  time  than  in  former  years,  and  that 
otherwise  the  economic  condition  of  labor  has  distinctly  im- 
proved, largely  because  of  the  more  effective  organization  of 
industry,  insuring  a  much  larger  amount  of  continuous  em- 
ployment than  under  the  earlier  conditions  of  excessive  com- 
petition and  disorganized  business  methods. 

There  are  no  complete  statistics  of  American  business  as 
chiefly  represented  by  wholesale  and  retail  mercantile  estab- 
lishments. Perhaps  the  most  trustworthy  index  of  business 
prosperity  is  the  annual  record  of  commercial  failures,  which 
dates  from  the  year  1857,  made  memorable  by  a  disastrous 
financial  panic.  In  that  year  the  number  of  failures  was 
4,932,  and  the  amount  of  liabiUties  $291,000,000.  No  such 
amoimt  of  liabilities  became  involved  again  until  1893,  when 
there  were  15,242  failures,  with  $347,000,000  of  liabilities. 
This  was  the  maximum  figure  reached  in  American  commercial 
history,  the  number  of  failures  during  1913  numbering  15,452, 
the  amount  of  liabilities  being  $203,000,000.  In  proportion 
to  the  total  number  of  business  concerns,  the  highest  pro- 
portionate rate  of  failures  since  1885  occurred  in  1896,  or 
1.31  per  cent.  The  corresponding  figure  for  1913  was  0.98 
per  cent.  Considering  the  enormous  increase  in  the  nation's 
business,  it  is  safe  to  assume  that  there  has  been  a  decided 
improvement  in  business  stability  throughout  the  country,  at 
least  during  the  last  twenty  years. 

The  amount  of  government  revenue  per  capita  has  increased 
from  $1.14  in  1840  to  $7.46  in  1913.  During  the  last  year  of 
the  Civil  War  the  per  capita  amount  of  government  revenue 
reached  $9.26. 

The  total  ordinary  disbursements  of  the  government  have 
increased  from  $24,000,000  in  1840  to  $683,000,000  in  1913. 
Disbursements  on  account  of  the  Army  increased  from  $7,000,- 
000  in  1840  to  $1,030,000,000  in  1865,  dimmishing  to  $44,000,- 
000  by  1890,  but  increasmg  to  $161,000,000  by  1913.    The 
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expenditures  on  account  of  the  Navy  increased  from  $6,000,000 
in  1840  to  $122,000,000  in  1865,  diminishing  to  $22,000,000 
by  1890,  but  increasing  to  $133,000,000  by  1913.  Disburse- 
ments on  account  of  pensions  increased  from  $2,600,000  in 
1840  to  $16,347,000  in  1865,  and  $175,000,000  in  1913. 

The  public  debt,  less  cash  in  the  treasury,  increased  from  a 
per  capita  of  $0.21  in  1840  to  $76.98  in  1865,  when  the  aggre- 
gate debt  was  $2,674,816,000.  The  per  capita  diminished  to 
$14.15  by  1890,  and  to  $10.83  in  1913.  The  aggregate  amoimi 
of  the  debt  in  the  latter  year  was  $1,050,000,000. 

The  total  imports  of  merchandise  in  the  United  States 
increased  from  $98,000,000  in  1840  to  $1,813,000,000  in  1913, 
or  1750  per  cent. 

The  exports  during  the  same  period  increased  from  $111,- 
000,000  in  1840  to  $2,170,000,000  in  1912,  or  1864  per  cent. 

The  amount  of  foreign  trade  carried  in  American  vessels  has 
diminished  rapidly  between  1840  and  1912.  The  amount  of 
imports  carried  in  American  vessels  in  1840  was  86.6  per 
cent,  of  the  total,  against  only  11.0  per  cent,  in  1912.  The 
amount  of  exports  in  American  vessels  during  the  same  period 
decreased  from  80.0  per  cent,  to  8.1  per  cent. 

The  amount  of  tonnage  engaged  in  coastwise  trade  increased 
from  1,226,000  tons  in  1840  to  3,832,000  in  1912,  or  212.5 
per  cent.  The  tonnage  on  the  Great  Lakes  increased  during 
the  same  period  from  54,000  to  2,950,000  tons.  The  traffic 
through  the  Soo  Canal  increased  from  106,000  tons  in  1855 
to  8,454,000  tons  in  1890,  and  56,737,000  tons  in  1912. 

The  railway  mileage  of  the  country  in  1840  was  only  2,818. 
By  1865  the  mileage  had  increased  to  35,085,  and  by  1890  to 
208,612.  For  the  year  1912  the  reported  mileage  was  356,372. 
Our  aggregate  railway  mileage  exceeds  the  combined  railway 
systems  of  Austria-Hungary,  Canada,  France,  the  German 
Empire,  Italy,  Russia,  the  United  Kingdom,  Brazil,  and  all 
Australia. 

There  were  neither  telegraphs  nor  telephones*  in  operation 
in  1840.  By  1867  the  number  of  telegrams  sent  was  only 
5,879,000;  by  1912  this  had  increased  to  109,378,000. 

*8ee  BaOetin  No.  138  entHled  "TelephoMS  and  Tvlccnpha.  19W*  imntd  by  the  United  Stetef 
BmcM  of  the  Ccoms,  WiAh^iton,  1914;  alio  the  "Amnutl  Report  of  the  Direeton  of  AnMriom 
Tafepbone  end  IW^gr^th  Compeny"  for  the  ycer  ending  Decembv  81. 1918,  New  Tock,  1914. 
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The  telephone  mileage  in  1880  was  34,000,  this  by  1912 
had  increased  to  nearly  20,250,000.  The  number  of  persons 
employed  in  the  telephone  industry  increased  from  3,338 
in  1880  to  183,000  in  1912. 

The  postal  revenue  of  the  United  States  increased  from 
$4,543,000  in  1840  to  $246,744,000  in  1912,  or  533.1  per  cent. 

The  number  of  patents  issued  during  the  quarter-centuiy 
ending  with  1864  was  49,071;  during  the  quarter-century 
endmg  with  1889,  399,724;  and  during  the  period  1890-1912, 
656,862. 

The  banking  business  of  the  nation  has  enormously  devel- 
oped, largely,  no  doubt,  in  consequence  of  the  passage  of  the 
National  Banking  Act  in  1863.  The  number  of  national 
banks  increased  from  sixtynsix  in  1863  to  7,473  in  1913;  and 
the  amount  of  loans  and  discounts  of  national  banks  increased 
during  the  same  period  from  $5,466,000  to  $6, 143,000,000.  The 
amount  of  capital  paid  in  was  $1,056,000,000  in  1913.  The 
amount  on  deposit  in  national  banks  increased  from  $119,000,- 
000  in  1864  to  $5,963,000,000  in  1913.  Statistics  of  state 
banks  are  available  for  1840,  when  the  amount  on  deposit 
was  $75,696,000.  Subsequent  to  the  National  Banking  Act 
the  amounts  declined,  but  a  persistent  growth  has  taken 
place  since  1878,  when  the  amoimt  on  deposit  was  $142,000,000, 
increasing  to  $553,000,000  by  1890,  and  to  $2,920,000,000  in 
1912.  Statistics  of  loan  and  trust  companies  are  not  available 
previous  to  1875,  when  the  amount  on  deposit  was  $85,000,000, 
which  by  1912  had  increased  to  $3,674,000,000.  The  amount 
on  deposit  in  private  banks  declined  from  $321,000,000  in 
1875  to  $152,000,000  in  1912;  but  during  recent  years  this 
form  of  banking  has  also  shown  indications  of  substantial 
growth. 

The  number  of  savings  bank  depositors  in  1840  was  78,701, 
which  by  1912  had  increased  to  10,010,304.  The  amount  on 
deposit  in  savings  banks  during  the  same  period  of  time  in- 
creased from  $14,000,000  to  $4,451,000,000,  or  317  per  cent. 
The  average  amount  on  deposit  in  savings  banks  increased 
from  $178.54  in  1840  to  $444.70  in  1912. 

The  total  amount  on  deposit  with  all  banks*  increased  from 

*NaluiMl,  itata,  and  nrinci  b«oki  and  tnist  cmmpanif. 
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$2,182,000,000  in  1875,  or  $49.64  per  capita,  to  $17,024,000,000 
in  1912,  or  $178.43  per  capita. 

The  amount  of  money  in  circulation  increased  from  $10.91 
per  capita  in  1840  to  $20.58  in  1865,  and  $34.64  in  1913. 

There  are  no  statistics  of  local  building  and  loan  associations 
for  the  nation  as  a  whole  previous  to  1892.  In  that  year 
the  number  of  shareholders  was  1,359,000,  which  by  1913 
had  increased  to  2,517,000  or  85.2  per  cent.  The  correspond- 
ing growth  in  population  during  the  same  period  of  time  was 
49.0  per  cent.  The  amount  of  assets  increased  from  $473,- 
000,000  in  1892  to  $1,137,000,000  in  1913. 

There  are  no  trustworthy  statistics  of  legal-reserve  life 
insurance  previous  to  1860.  In  1865  the  number  of  policies 
in  force  was  209,392,  which  by  1890  had  increased  to  5,202,000, 
and  by  1912  to  34,855,000,  including  the  industrial  business, 
which  dates  from  1875.  The  amount  of  legal-reserve  life 
insurance  in  force  increased  from  $580,000,000  in  1866  to 
$19,264,000,000  in  1912.  During  the  same  period  of  time  the 
accumulated  assets  increased  from  $64,000,000  to  $4,409,000,- 
000.  The  amount  of  legal-reserve  life  insurance  per  capita 
was  $16.70  in  1865,  and  $201.90  in  1912. 

For  the  United  States  as  a  whole  there  are  no  trustworthy 
statistics  of  fraternal  and  assessment  insurance  previous  to 
1886.  In  that  year,  according  to  the  best  obtainable  returns, 
there  were  714,356  certificates  in  force,  insuring  $1,484,000,000, 
which  by  1912  had  been  increased  to  10,477,618  certificates 
and  $9,924,000,000  of  insurance  in  force. 

Nor  are  there  any  trustworthy  statistics  of  fire  and  marine 
insurance  previous  to  1890.  In  that  year,  according  to  The 
Spectator,  a  New  York  insurance  journal,  there  were  680 
companies  operating  in  the  United  States,  with  a  total  income 
of  $157,000,000,  which  by  1911  had  increased  to  621  companies, 
with  an  aggregate  income  of  $410,760,000.  The  payments 
to  policyholders,  including  the  business  of  Lloyd's  and  inter- 
insurance  associations,  increased  from  $80,000,000  in  1890 
to  $203,000,000  in  1912.* 

*  Aooording  to  Th$  SpMbUar,  the  anooaiit  of  marine  and  island  ineuraaoe  m  foroe  in  the  United 
States  haa  increaoed  during  the  laat  ten  yean  from  1388.730,000  m  1008  to  $1,180,896,000  in  1912. 
Daring  the  aame  period  the  Iobms  mcurred  by  the  marine  and  mland  insaraoM  eompanies  inoreaaed 
{ram  $10,300,000  in  1903  to  116.622,000  in  1912. 
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In  1890  there  were  thirty-four  companies  transacting 
casualty  and  miscellaneous  insurance,  with  a  total  income  of 
only  $9,758,000,  which  by  1912  had  increased  to  189  com- 
panies, with  an  income  of  $137,700,000.  The  annual  pay- 
ments to  policyholders  during  the  corresponding  period  of 
time,  increased  from  $2,933,000  to  $55,957,000. 

Statistics  of  fire  losses  date  back  to  1875,  when  the  reported 
loss  to  the  National  Board  of  Fire  Underwriters  was  estimated 
at  $78,000,000.  For  the  year  1890  the  estimated  loss  was 
$108,000,000,  and  for  the  year  1911,  $217,000,000.  There 
are  no  available  statistics  of  maritime  losses  for  a  correspond- 
ing period  of  time.  The  evidence,  however,  is  quite  conclu- 
sive that  all  forms  of  insurance  have  made  rapid  progress 
during  the  last  thirty  years,  and  largely  out  of  proportion  to 
the  corresponding  growth  in  population,  but  in  conformity  to 
the  vast  expansion  in  commerce,  of  which  insurance,  in  all 
its  branches,  is  an  essential  element  and  necessary  instru- 
mentality. 

Estimates  of  the  wealth  of  the  United  States  are  largely  a 
matter  of  conjecture.  For  the  present  purpose  the  data  pub- 
lished in  the  Statistical  Abstract  are  accepted  as  approxi- 
mately trustworthy,  but  there  are  reasons  for  believing  that 
the  amount  of  actual  wealth  is  in  excess  of  the  estimate,  which 
is  exclusive  of  many  sources  more  or  less  intangible,  but  none 
the  less  important.  There  are  no  estimates  previous  to  1850, 
when  the  total  amount  was  placed  at  $7,135,000,000,  or  $307.69 
per  capita.  By  1865,  regardless  of  a  vast  amount  of  wealth 
destruction  in  the  form  of  material  property  and  slaves,  the 
figure  was  placed  at  $23,114,000,000,  or  $646.86  per  capita, 
which  by  1890  had  increased  to  $65,037,000,000,  or  $1,035.57 
per  capita.  For  the  year  1914  the  national  wealth  is  con- 
servatively estimated  $140,560,000,000,  or  $1,424.86  per 
capita. 

The  educational  progress  of  the  nation  is  measured  by  the 
proportion  of  illiterates,  ages  ten  and  over,  in  the  total  popu- 
lation, ages  ten  and  over.  There  are  no  data  previous  to 
1880.  In  that  year  the  illiterate  population  was  6,240,000, 
or  17.0  per  cent,  of  the  total.  By  1900  the  actual  number  of 
illiterates  had  diminished  to  6,180,000,  or  10.7  per  cent,  of  the 
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total,  and  by  1910  to  5,516,000,  or  7.7  per  cmt.  Of  the  illit- 
erates in  1910,  40.4  per  cent,  were  n^roes,  and  25.0  per  cent, 
native  whites  of  native  parentage. 

The  total  school  enrolment  has  increased  from  7,743,000  in 
1872,  or  19.0  per  cent,  of  the  total  population,  to  20,879,000 
in  1911,  or  22.3  per  cent.  There  can  be  no  question  but 
that  the  nation  has  made  real  educational  progress,  not  only 
as  measured  by  .the  rather  crude  educational  statistics,  but 
much  more  so  by  the  larger  proportion  of  population  of  school 
age  in  the  higher  institutions  of  learning. 

There  are  no  recent  statistics  of  marriages  for  the  nation  as 
a  whole,  but  the  returns  for  Massachusetts  may  possibly  in- 
dicate present-day  tendencies  in  the  more  densely  populated 
section  of  the  country  with  approximate  accuracy.  During 
the  period  1850-54  the  marriage  rate  of  Massachusetts  was 
16.8  per  one  thousand  of  population,  ages  fifteen  and  over, 
decreasing  to  13.6  durii^g  the  five  years  ending  with  1864,  to 
12.7  during  the  five  years  ending  with  1890,  and  to  12.5  during 
the  five  years  ending  with  1911. 

In  this  connection,  a  brief  reference  may  be  made  to  the 
statistics  of  divorce,  as  having  an  important  bearing  upon  our 
moral  progress,  but  no  data  are  available  previous  to  1867. 
It  is  a  statistical  fallacy  to  determine  the  ratio  of  divorces  to 
the  marriages  contracted  during  the  current  year  in  which  the 
divorces  were  granted.  The  statement  frequently  made  that 
in  this  country  1  marriage  in  every  12  terminates  in  a  divorce 
is  a  serious  and  inexcusable  statistical  error.  In  1910,  for  illus- 
tration, there  were  18,098,000  married  males  in  the  United 
States  and  only  156,000  divorced  males.  The  ratio  of  divorced 
men  to  married  men  was,  therefore,  1  to  116.  The  number  of 
married  women, was  17,688,000,  and  the  number  of  divorced 
women  185,000.  The  ratio  of  divorced  women  to  the  married 
was,  therefore,  1  to  96.  The  annual  divorce  rate  per  one 
hundred  thousand  married  population  has  increased,  however, 
from  81  in  1870  to  107  in  1880,  148  in  1890,  and  200  in  1900. 
The  condition  is  alarming,  but  not  as  serious  as  frequently  as- 
sumed. Divorces  attract  vastly  more  attention  than  mar- 
riages, and  they  are  naturally  drawn  from  the  existing  body 
of  the  married  and  not  by  any  means  exclusively  from  the 
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marri3^68  contracted  during  the  year  in  which  the  divorces 
were  granted.  Of  the  total  married,  widowed,  or  divorced 
male  population  in  1910  only  0.79  per  cent,  were  divorced. 
For  the  female  population  the  corresponding  figure  was  0.88 
per  cent. 

There  are  also  no  trustworthy  statistics  of  births  for  the 
nation  as  a  whole,  but  using  again  the  statistics  of  Massachu- 
setts, it  appears  that  the  birth  rate  has  declined  from  100.4 
per  one  thousand  of  females,  ages  fifteen  to  forty-nine,  during 
the  five  years  ending  with  1854  to  90.8  during  the  five  years 
ending  with  1911.  It  may  be  questioned,  however,  whether 
the  actual  decline  in  the  birth  rate  has  not  been  more  pro- 
nounced than  is  indicated  by  the  forgoing  rates  of  a  state  in 
which  the  conditions  have  been  seriously  disturbed  by  a  large 
influx  of  distinctly  fertile  races,  such  as  French  Canadians, 
Italians,  and  Portuguese.  Without  enlarging  upon  the  statis- 
tical aspects  of  the  problem,  it  may  be  safely  assumed,  on  the 
basis  of  reasonably  trustworthy  data,  that  there  has  unques- 
tionably been  a  material  decline  in  American  fecundity  and  the 
size  of  the  family  and  a  corresponding  increase  in  the  propor- 
tion of  native  married  women  without  children.  This  view  is 
sustained  by  the  maternity  statistics  of  Rhode  Island  and  by 
the  special  analysis  of  the  United  States  census  of  1900  for 
selected  localities.* 

The  health  progress  of  the  nation  since  1840  is  concisely 
shown  by  the  vital  statistics  of  our  large  cities.  Combining 
the  available  data  for  the  seven  cities  of  New  York,  Philadel- 
phia, Chicago,  Boston,  Lowell,  Baltimore,  Charleston,  and 
New  Orleans,  it  appears  that  the  death  rate  for  the  five-year 
period  ending  with  1844  was  24.2  per  one  thousand,  against 
27.6  for  the  five  years  ending  with  1864,  23.2  for  the  five  years 
ending  with  1894,  and  16.4  for  the  five  years  ending  with  1912. 
^  The  most  notable  documents  on  the  health  history  of  the  na^ 
tion  at  early  periods  are  the  first  report  of  the  Committeon 
Public  Hygiene  of  the  American  Medical  Association,  pub- 
lished in  1849;  the  Report  of  a  General  Plan  for  the  Promo- 

*  See  "Maternity  StetiitieB  of  the  State  of  Rhode  Itland,**  by  the  pnmat  author.  Prooeedinci 
Fint  International  CoogreH  of  Eugsniee,  Loodoot  England,  alw  "The  Comptrative  Feeundity  of 
Women  of  Native  and  Foreign  Fu«ntage  in  the  Uoited  States,"  by  Joseph  A.  Hill,  Quarterly 
Ftibbeations  of  the  American  SUtistieal  Aaeooiation,  No.  U>i»  Deoember,  1913,  Boiton,  Mas. 
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tion  of  Public  and  Personal  Health,  made  by  the  Sanitary  Com- 
missioners appointed  by  the  Massachusetts  Legislature  and 
published  in  1850;  and  the  report  of  the  Executive  Committee 
to  the  Council  on  Hygiene  upon  the  Progress  and  Present 
Condition  of  Sanitary  Inquiry,  published  by  the  Citizens' 
Association  of  New  York  in  1865.  Mention  may  also  be  made 
of  the  report  on  the  Causes  and  Prevention  of  Yellow  Fever 
at  New  Orleans  and  other  cities  in  America,  published  in  1857, 
and  the  report  of  the  United  States  Government  on  the  Cholera 
Epidemic  of  1873.  The  first  state  to  inaugurate  the  registra- 
tion of  vital  statistics  was  Massachusetts,  commencing  in 
1857. 

The  most  notable  decline  in  American  mortality  has  been 
in  the  death  rate  from  tuberculosis.  A  material  reduction, 
however,  also  has  taken  place  in  the  mortality  of  infants,  and 
in  the  mortality  from  all  of  the  acute  infectious  diseases,  in- 
cluding smallpox  which  as  a  cause  of  death  has  practically  been 
eliminated.  There  has  been  no  cholera  epidemic  since  1879, 
and  practically  no  yellow  fever  since  1905.  The  fall  in  the 
death  rate,  however,  has  chiefly  affected  ages  under  forty, 
and  some  of  the  degenerative  diseases  of  adult  life,  including 
cancer,  have  increased. 

Statistics  of  inmates  of  institutions  are  available  only  with 
approximate  accuracy  since  1890.  At  the  time  of  the  Eleventh 
Census  the  rate  of  inmates  of  all  institutions  for  the  defective 
and  dependent  classes  was  590  per  one  hundred  thousand  of 
population,  against  808  in  1900,  and  915  in  1910.  This  in- 
cludes criminals  and  juvenile  delinquents.  The  most  alarm- 
ing increase,  apparently,  has  been  in  the  number  of  inmates  of 
benevolent  institutions,  the  range  having  been  from  a  ratio  of 
180  in  every  one  hundred  thousand  of  population  in  1890  to 
355  in  1900,  and  433  in  1910.  The  ratio  of  the  insane  decreased 
during  the  same  period  from  188  in  every  one  hundred  thousand 
of  population  in  1890  to  186  in  1900,  but  the  ratio  increased  to 
204  in  1910.  The  ratio  of  the  feeble-minded  increased  from 
8.4  in  1890  to  18.6  in  1900,  and  22.5  in  1910.  The  ratio  of  the 
blind  and  deaf  increased  from  12.2  in  every  one  hundred  thou- 
sand of  population  in  1890  to  18.0  in  1900,  but  diminished  to 
16.8  in  1910.    These  figures  are  not  indicative  of  progress. 
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moreover  they  should  be  accepted  with  caution.  It  has  to  be 
taken  into  accoimt  that  there  is  a  gradual  accumulation  of  in- 
mates on  account  of  a  higher  recovery  rate  and  a  diminished 
death  rate  in  institutions — ^for  illustration,  of  the  insane  and 
feeble-minded,  and  to  a  certain  extent  the  same  conclusion 
applies  to  prisoners  and  paupers.  The  ratio  of  paupers  in 
institutions  diminished  from  117  in  every  one  hundred  thou- 
sand of  population  in  1890  to  101  in  1900,  and  92  in  1910. 
There  was  a  corresponding  diminution  in  pauper  burials,  for 
which  the  data  are  available  for  several  large  cities.  In  these 
cities  the  average  annual  pauper  burial  rate  per  ten  thou- 
sand of  total  population  was  28.0  in  1875  and  only  9.1  in 
1913. 

Our  judicial  statistics  are,  unfortunately,  rather  unsatis- 
factory and  inconclusive.  The  statistics  of  prisoners,  as  ascer- 
tained by  the  Census,  are  fairly  trustworthy  since  1850.  In 
that  year  the  ratio  of  prisoners  to  every  one  hundred  thousand 
of  population  was  29.0,  which  by  1860  had  increased  to  60.7, 
by  1870  to  85.3,  by  1880  to  116.9,  and  by  1890  to  131.5.  The 
latest  figures  are  for  the  year  1910,  when  the  rate  was  121.4, 
but  the  question  may  be  raised  as  to  whether  there  has  not 
been  an  actual  increase,  when  full  allowance  is  made  for 
probable  omissions  of  certain  classes  of  prisoners  considered 
in  the  previous  enumerations.  Our  statistics  of  crime,  as  far 
as  they  can  be  relied  upon,  indicate  that  matters  have  not 
improved,  but  rather,  to  the  contrary,  that  there  is  a  tendency 
towards  an  increase  in  lawlessness,  as  best  indicated  perhaps 
in  the  statistics  of  homicides  of  American  cities.  Combining 
the  statistics  of  deaths  from  homicide  for  the  two  cities  of 
Boston  and  New  York,  it  appears  that  the  rate  for  1839-43 
was  23  per  million  of  population,  and  53  for  1908-12.  For 
thirty  American  cities  during  the  last  thirty  years  the  homicide 
rate  has  been  49  per  million  for  the  first  decade,  49  per  million 
for  the  second,  and  75  per  million  for  the  third.  There  has 
also  been  a  corresponding  increase  in  the  suicide  rate,  but  the 
figures  do  not  call  for  detailed  discussion.* 

*ln  IM  Ibe  vrtnwi  amiual  nieids  ate  in  one  hudrad  AiMrino  tkUm  was  15  J  per  one  hmdnd 
flwoauid  of  poiNilatiaii,  and  bgr  1012  thif  fata  had  moraaaed  to  1&8.  Saa  my  Bavkw  of  tha  Suioida 
Baeoid  of  1913,  in  The  Spectator.  New  York,  Oetobv  2,  lOU. 
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A  statistical  history  of  the  conditions  of  labor  would  make 
an  exceedingly  instructive  addition  to  knowledge.  Much  of 
the  information  contained  in  the  documentary  history  of  Amer- 
ican industrial  society  proves  the  occurrence  of  at  least  occa- 
sional periods  of  widespread  poverty,  unemployment,  and  dis- 
content. The  historical  development  of  our  American  poor 
law,  commencing  with  the  early  colonial  period,  affords  abun- 
dant evidence  of  the  existence  of  much  poverty  even  during  a 
period  when  the  land  was  practically  unsettled,  when  the  cost 
of  the  necessaries  of  life  was  exceedingly  low,  and  when  oppor- 
tunities for  work  must  have  been  relatively  abundant.  The 
documentary  history  of  American  poor  relief  is  exceedingly 
suggestive  of  a  disorganized  state  of  society,  of  a  public  policy 
of  indifference,  and  an  absence  of  thoroughly  well  conceived 
measures  of  public  relief.  Reference  may  be  made  to  an  act 
for  the  relief  of  the  poor  of  the  city  of  Philadelphia,  published 
in  1818;  a  somewhat  similar  act  for  the  relief  and  employment 
of  the  poor  of  the  city  of  Philadelphia,  published  in  1828;  a 
report  of  a  conamittee  appointed  at  a  town  meeting  of  the  citi- 
zens of  the  city  and  county  of  Philadelphia  to  consider  the 
subject  of  the  pauper  system,  in  1827;  the  report  of  a  similar 
committee  of  the  Board  of  Guardians  of  the  poor  of  the  city 
and  districts  of  Philadelphia,  with  instructions  to  visit  the 
cities  of  Baltimore,  New  York,  Providence,  and  Salem,  pub- 
lished in  1827;  a  report  on  poorhouses  and  jails  in  New  York 
City,  in  1834;  and  the  interesting  observations  of  Theodore 
Sedgwick  in  his  treatise  on  public  and  private  economy,  pub- 
lished in  New  York,  1836.  I  may  also  refer  to  the  Census  of 
Boston,  published  in  1845,  and  the  Census  of  Charleston,  pub- 
lished in  1848.*  These  are  but  mere  indications  of  a  consider- 
able d^ree  of  social  unrest  and  economic  dependence  prevail- 
ing at  a  time  when  the  American  Statistical  Association  came 
into  existence,  in  1839;  yet  even  at  this  early  date  H.  C.  Carey, 
in  his  Principles  of  Political  Economy,  published  in  1839,  as- 
signed to  the  United  States,  in  comparison  with  England,  the 
Netherlands,  and  France,  the  first  rank  in  political  security, 

*Aa  aeeoant  of  ione  Ttrj  inkRsiiDff  obHrvationi  on  panperinn  and  crime.  Bet  in  tfaii  eoanae- 
lioB  my  ftddram  on  **8telutio8  of  Poverty  and  PaQperiem,"  paUubed  in  the  Proeeedinp  of  tht 
National  Confcrenoe  of  CharitieB  and  Cometion  for  1907. 
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the  duration  of  life,  the  growth  of  population,  the  rate  of 
marriage,  the  rate  of  fecundity,  the  condition  of  morality, 
power  to  absorb  fanmigration,  and,  finally,  the  eflSciency  of 
labor.  Giving  due  weight  to  all  the  facts  which  require  con- 
sideration in  so  hazardous  a  conjecture,  it  would  seem  still 
beyond  contradiction  that  after  seventy-five  years  the  United 
States  maintains  its  preeminence  over  all  other  nations  of  the 
world  in  these  eight  fundamentals  of  social  and  economic 
progress. 

All  of  the  foregoing  evidences  of  our  material  progress  are 
concrete  and  indisputable,  save  that  in  a  few  directions  there 
has  been  obviously  no  advance,  but,  on  the  contrary,  a  retro- 
gression. The  evidence  is  incontrovertible  that  on  the  whole 
there  has  been  measurable  progress  in  the  United  States  in 
every  important  direction  aflfecting  the  material  well-being  of 
the  people  in  the  sense  of  Professor  Ashley's  definition,  that  to 
an  increasing  degree  they  are  provided  with  more  abundant  food 
and,  by  inference,  with  better  conditions  of  housing,  so  as  to 
enable  them,  if  they  choose,  to  lead  more  healthy  and  pleasant 
lives.  It  has  been  shown  that  the  production  in  agriculture 
and  manufactures  has  considerably  increased,  and  more  than 
proportionately  to  population,  with  higher  wages,  shorter 
hours  of  labor,  and  comparative  freedom  from  demoralizing 
irregularities  of  employment.  The  substantial  decline  in  the 
death  rate  from  practically  all  of  the  recognized  preventable 
diseases,  chiefly  typhoid  and  tuberculosis,  gives  evidence  of  a 
material  improvement  in  the  average  duration  of  life,  which 
must  needs  be  followed  by  far-reaching  economic  results. 
The  shorter  hours  of  labor  and  the  lessened  employment  of 
children  in  industry  provide  not  only  more  suflScient  leisure 
and  opportunity  for  affection,  but  also  the  required  amount 
of  rest,  recreation,  and  vacations,  as  a  prerequisite  for  the 
maintenance  of  individual  health  and  physical  efficiency. 
The  statistics  of  education  give  evidence  of  the  intellectual 
progress  of  the  nation,  which,  on  the  whole,  challenges  favor- 
able comparison  with  other  civilized  countries,  more  advanta- 
geously situated  on  account  of  the  absence  of  a  large  negro 
and  foreign-born  population.  The  statistics  of  savings  banks, 
building  and  loan  associations,  and  life  insurance  companies 
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and  societies  give  evidence  of  a  wide  diffusion  of  thrift  and  an 
increasing  equalization  in  the  distribution  of  wealth,  greater 
per  capita  undoubtedly  in  the  United  States  than  in  any  other 
country  of  the  world.  This  conception  of  wealth  per  capita 
includes  the  many  forms  of  intangible  wealth,  with  regard  to 
which  there  is  not  sufficient  statistical  evidence,  but  as  to  the 
existence  of  which  in  vast  amounts  there  can  be  no  reasonable 
question  of  doubt.  This  particularly  is  true  of  the  colossal 
amounts  of  mercantile  credits,  which  constitute  a  large  portion 
of  the  working  capital  in  small  industries  and  mercantile 
establishments.  It  has  also  been  shown  by  the  diminution 
in  mortgage  indebtedness  of  farms  and  the  rising  equities  in 
agricultural  holdings,  that  in  this  country  during  the  last 
twenty  years  there  has  been  a  measurable  and  material 
advance.  Additional  thereto,  it  has  been  shown  that  the 
average  value  of  farms  has  increased  out  of  all  proportion  to 
population  during  the  last  generation,  and  it  may  safely  be 
maintained  that  there  is  nowhere  today  a  more  prosperous 
agricultural  population  than  in  the  United  States.  Our  pres- 
ent growth  of  population  warrants  the  forecast  that  fifty 
years  hence  we  shall  number  approximately  200,000,000,  but 
even  then  we  shall  only  have  attained  a  relative  density  equal 
to  about  one  fifth  of  that  of  the  German  Empire  at  the  present 
time. 

All  this  constitutes  verifiable  and  indisputable  progress,  or 
possibilities  of  the  nation's  future  advance  in  the  direction  of 
social  and  material  well-being.  The  indications  of  an  absence 
of  progress  are  those  of  a  diminishing  merchant  marine,  than 
which  there  is  perhaps  no  more  inexplicable  phase  of  our  na- 
tional development,  considering  the  marvelous  achievements  of 
American  navigation  during  the  period  when  the  nation  was 
in  its  infancy.  That  there  has  been  an  enormous  waste  of 
natural  resources  is  indisputable,  but  such  waste  was  prac- 
tically inevitable  in  a  new  country  of  such  vast  extent  as  the 
United  States  and  one  making  such  rapid  growth  in  popula- 
tion. There  are,  however,  also  far-reaching  compensations 
for  our  past  failures  to  husband  our  natural  resources  to  best 
advantage,  and  there  has  come  about  a  realizing  sense  of  re- 
sponsibility, reflected  in  the  increasing  amount  of  attention 
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to  the  economies  of  production  and  the  more  general  utiliza- 
tion of  what  were  heretofore  considered  the  waste  products 
of  our  industries.  Even  more  regrettable  than  the  evidences 
of  our  ruthless  exploitation  of  invaluable  natural  resources 
are  the  obvious  evidences  of  a  declining  birth  rate,  a  diminish- 
ing size  of  the  American  family,  a  rising  divorce  rate,  and  an 
apparent  increase  in  the  frequency  of  lawlessness  and  crime. 
These,  however,  are  probably  but  passing  phases  of  our  na- 
tional existence  and  the  incidental  results  of  a  process  of  read- 
justment, following  our  rapid  economic  advance,  on  the  one 
hand,  and  the  gradual  and  only  partial  absorption  of  an 
enormous  influx  of  alien  elements  from  abroad,  on  the 
other. 

Nowhere  in  the  entire  world  is  there  an  equal  amoimt  of 
widely  diffused  material  prosperity  combined  with  an  equal 
amoimt  of  personal  freedom,  adequate  compensation  for  serv- 
ices rendered,  and  leisure  time  for  the  enjoyment  of  the  pleas- 
ures of  life.  No  equal  area  in  the  world  affords  such  a 
range  of  opportimity  for  material  advancement  of  every  kind 
and  degree  as  the  United  States,  from  the  Arctic  shores  of 
Alaska  to  the  semi-tropical  island  of  Porto  Rico  in  the  West 
Indies  and  the  tropical  possessions  of  the  nation  in  the  Far 
East.  No  one  in  1839,  when  the  American  Statistical  Asso- 
ciation came  into  existence,  even  though  gifted  with  the  most 
marvelous  imagination,  could  have  made  a  true  forecast  of  the 
nation's  achievements  by  the  year  1914,  and  it  would  be  equally 
futile  to  indulge  on  this  occasion  in  prophecy,  further  than 
that  compared  with  what  has  been,  the  future  of  these  United 
States  will  unquestionably  and  by  far  outdistance  all  the 
material,  intellectual,  and  moral  achievements  of  the  past. 
The  nation  will  become  more  and  more  a  dominating  factor  in 
the  control  of  the  world's  affairs,  and  its  influence  will  be 
most  profoundly  felt  in  the  maintenance  of  the  world's  peace. 
It  is  largely  because  of  the  absence  of  international  strife  that 
the  United  States  is  able  to  look  back  upon  a  prolonged  and 
uninterrupted  record  of  advance — advancement  with  which 
there  is  nothing  to  correspond  in  the  past  history  of  mankind. 
It  is  but  fitting  that  in  a  democracy  the  gains  resulting  from 
such  progress  should  have  accrued  to  the  material  benefit  of 
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the  vast  majority  of  the  people,  and  nowhere,  it  may  be  as- 
serted without  fear  of  contradiction,  are  the  toiling  masses  so 
conspicuous  and  effective  in  their  power  and  control  of  national 
affairs  as  in  the  United  States.  The  present  is  a  transitional 
period,  fraught  with  many  serious  moral,  as  well  as  economic 
problems;  but  with  the  assurance  of  economic  well-being  and 
economic  security,  there  will  gradually  come  about  a  realizing 
sense  of  greater  personal  responsibility  and  answerableness  for 
the  possession  of  a  new  freedom  which,  even  more  than  any 
concrete  material  evidence,  will  visualize  the  true  and  enduring 
advancement  of  the  American  people. 
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RECORDS  OF  HEALTH  AND  SANITARY  PROGRESS. 

Bt  Robert  £.  Chaddock,    Ph.D.,   Associate   Professor  of  Statistics, 
Cdumbia  University, 


Health  and  safety  have  not  been  the  fundamental  consid- 
erations in  locating  and  building  our  cities.  Population  has 
concentrated  in  certain  centers  because  they  were  favorable 
for  productive  enterprises  or  mercantile  operations.  These 
communities  may  be  swept  by  flood  or  earthquake  and  they 
are  rebuilt  in  an  incredibly  short  time.  Bad  housing  and 
sanitation  have  cost  thousands  of  lives  each  year,  but  the  tide 
of  population  is  not  turned  back  from  the  city.  Bad  working 
conditions  are  responsible  for  scores  of  thousands  of  crippled 
and  inefficient  workers  and  yet  the  laborers  continue  to  submit 
themselves  to  the  dangerous  conditions.  The  desire  for  eco- 
nomic advantage  has  made  some  forgetful  and  others  reckless 
of  human  welfare  and  individual  happiness.  The  pressure  of 
economic  necessity  has  prevented  many  from  asserting  their 
rights  to  better  living  and  working  conditions.  Ignorance  of 
the  facts  has  kept  silent  many*  who  would  otherwise  have 
protested. 

The  city  should  know  tnore  about  itself.  If  it  is  to  become 
more  than  a  labor  market  and  place  of  business;  if  it  is  to  be 
made  a  healthy  and  comfortable  place  in  which  to  live  as  well 
as  to  work,  more  exact  data  should  be  recorded  concerning 
the  bad  effects  of  certain  city  conditions  upon  the  health  and 
welfare  of  the  urban  population.  A  great  advance  in  this 
sort  of  knowledge  already  has  been  made.  Such  information 
is  leading  to  a  policy  of  city  planning  instead  of  allowing  cities 
to  grow  up  haphazard.  Every  addition  to  our  knowledge 
reveals  the  lack  of  proper  adjustment,  the  existence  of  selfish 
exploitation  and  the  absence  of  cooperation  for  the  common 
welfare. 

A  scientific  laboratory  is  a  place  where  observations  are 
made  and  recorded;  where  the  conditions  of  an  experiment 
are  carefully  arranged  and  the  results  noted;  where  the  rela- 
tions of  cause  and  effect  are  investigated.    There  is  a  sense 
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in  which  the  city  may  serve  as  a  health  laboratory.  Obser- 
vation and  analysis  of  the  phenomena  as  we  find  them  may 
reveal  relations  of  cause  and  eflfect  which  are  of  the  greatest 
significance  in  community  action  for  the  common  welfare. 
The  term  "survey,"  recently  applied  to  the  effort  of  a  com- 
munity to  find  out  the  facts  about  itself,  emphasizes  the  same 
viewpoint. 

One  of  the  most  active  health  campaigns  is  directed  against 
the  high  infant  death  rate.  Miss  Julia  C.  Lathrop,  chief  of 
the  Children's  Bureau,  finds  that  42  per  cent,  of  the  babies 
dying  within  the  first  year  of  life  die  within  the  first  month.* 
Of  this  number  about  seven  tenths  die,  according  to  the 
same  authority,  as  a  result  of  conditions  existing  before  they 
were  bom  or  as  a  result  of  injury  or  accident  at  birth.  How 
much  of  this  high  mortality  may  rightly  be  attributed  to  the 
work  of  the  mother  and  her  working  environment,  or  to  long 
hours  of  work  up  to  the  time  of  childbirth?  How  many  health 
departments  attempt  to  relate  infant  deaths  to  the  work  of 
the  mother?  A  special  investigation  recently  made  by  agents 
of  the  Bureau  of  Labor  presents  data  on  this  problem  for  Fall 
River  and  certain  other  Massachusetts  towns,  t  but  there  is 
need  of  a  constant  and  widespread  analysis  of  the  infant 
deaths  in  every  city  according  to  the  occupation  of  the  mother 
and  her  hours  of  work.  How  else  can  it  be  determined  what 
legislation  is  needed  providing  for  a  period  of  cessation  from 
work  before  and  after  childbirth  and  for  the  regulation  of 
employments  dangerous  to  the  health  of  the  mothers  of  the 
generation  yet  unborn? 

Dr.  Watson  S.  Rankin,  Secretary  of  the  North  Carolina 
Board  of  Health,  tells  of  a  town  in  his  state  which  had  re- 
quired a  railroad  to  build  an  overhead  bridge  at  a  cost  of  $18,000 
because,  during  a  period  of  ten  years,  ten  fatal  accidents 
had  occurred  at  that  crossing.  The  interest  on  the  original 
cost  of  the  bridge  plus  the  annual  wear  and  tear  would  amount 
to  at  least  $1,500  per  year.  This  sum  the  company  was  com- 
pelled to  pay  each  year  to  save  one  needless  death.  The 
authorities  of  this  town  of  4,000  population  were  spending 

*  Prenatal  Care.  PubUcatioo  No.  4,  United  SUtce  Children's  Boreaa.  Waafaington.  D.  C.  1913.  p.  5. 
t  Report  on  Condition  of  Women  and  Child  Wage-Earncn  in  the  United  Sutca.  Sen.  Doc.  045.  Vol. 
IS.  61st  Cong..  2nd  Seas..  1912. 
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S150  annually  in  their  health  administration.  A  visit  to  their 
registrar  of  vital  statistics  showed  how  many  needless  deaths 
from  various  causes  had  been  occurring  each  year.  The 
general  death  rate  was  27.5  per  1,000  population,  which  was 
12.5  persons  in  each  thousand  higher  than  the  rate  for  the 
average  community.  Therefore,  about  fifty  lives  were  being 
needlessly  sacrificed  each  year.  Their  death  rate  from  tuber- 
culosis was  twice  the  average  and  from  typhoid  more  than 
seven  times  the  average.  This  was  a  sick  town,  but  it  was 
unconscious  of  the  real  health  situation,  and,  therefore, 
inconsistent  in  measures  for  health  preservation.* 

The  discovery  of  the  tjrphoid  bacillus  and  the  knowledge  of 
its  mode  of  entrance  into  and  its  exit  from  the  body  has  led 
to  the  recognition  that  typhoid  fever  is  a  preventable  disease. 
In  theory,  it  is  possible  to  eradicate  this  disease  completely 
by  protecting  food  and  water  from  all  contamination  and  by 
the  destruction  of  all  t3rphoid  germs  excreted  from  the  body. 
The  degree  of  success  with  which  this  knowledge  has  been 
applied  varies  greatly  in  European  and  American  cities. 
The  tjrphoid  death  rate  per  100,000  of  population  in  Paris, 
in  1910,  was  6.7;  in  Vienna  4.1;  in  London  4.0;  in  Berlin  3.6, 
and  in  Hamburg  2.5.  These  and  other  European  figures  show 
an  average  mortality  from  typhoid  of  about  4  per  100,000. 
The  showing  of  the  cities  of  100,000  and  over  in  the  United 
States  in  comparison  is  not  flattering.  Of  the  fifty  such  cities 
in  1910  only  four  showed  a  typhoid  rate  of  9.5  per  100,000  or 
less,  while  nine  of  these  cities  exceeded  40  deaths  per  100,000 
of  population.  The  average  rate  for  the  fifty  cities  was  25 
deaths  per  100,000,  about  six  times  the  European  rate.f 
Evidently,  there  are  many  difficulties  in  the  campaign  of 
prevention  to  be  carefully  analyzed  and  wisely  solved  in  this 
country. 

The  UnLiTT  op  Vital  Records. 

If  we  would  secure  better  statistics  of  births,  deaths,  and 
sickness,  it  is  necessary  to  show  for  what  purposes  they  may 
be  used. 

*  The  Infloenoe  of  Vital  Stotiftia  on  Longevity.  W.  S.  Rankin.  The  AmrrieaB  Undcrwrilar.  January, 
1013.  pp.  2-3. 
t  Monthly  Bulletin  of  the  State  Board  of  Health  of  MaaeaehueetU.  February.  1913,  pp.  57-60. 
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(1)  Vital  statistics  are  the  bookkeeping  of  the  health  move- 
ment. Population  is  added  to  by  births  and  subtracted  from 
by  deaths.  Sickness  and  disability  data  measure  the  pos- 
sible elBSciency  of  the  existing  population.  Whatever  affects 
either  births  or  deaths,  conditions  the  very  existence  of  the 
population.  That  which  causes  sickness  and  disability  con- 
ditions efficiency  and  happiness.  By  reducing  the  death  rate 
the  healthy  increase  of  the  population  may  be  maintained  with 
a  lower  birth  rate  and  without  the  burdens  connected  with 
the  rearing  of  children  and  with  sickness  and  death. 

Too  often  the  profit  and  loss  accoimt  of  a  business  firm  has 
kept  no  record  of  the  himian  wear  and  tear  or  of  the  human 
gains  of  certain  business  policies.  Vital  records  should  supply 
this  neglected  information.  *  Laws  may  make  it  to  the  finan- 
cial interest  of  the  employer  to  coimt  these  human  wastes 
and  to  prevent  them.  At  present  we  must  depend  upon  esti- 
mates of  how  many  fatal  accidents  and  non-fatal  injuries  occur 
in  industry  each  year,  or  how  many  workers  in  lead  or  other 
dangerous  substances  are  poisoned.  Why  should  a  probable 
annual  toll  of  30,000  fatal  accidents  in  industry  in  the  United 
States  or  of  2,000,000  non-fatal  injuries  be  left  to  estimate? 
A  careful  analysis  of  facts,  conscientiously  recorded,  would 
show  the  effect  of  the  adoption  of  safety  devices  or  the  losses 
which  result  from  neglect  of  safety  precautions.  When  the 
New  Haven  Railroad  has  an  accident  causing  the  loss  of  a 
score  of  lives,  it  is  made  a  matter  of  several  public  inquiries, 
with  the  effort  to  show  the  causes  and  whether  the  loss  of 
lives  might  have  been  prevented.  What  of  the  army  of  laborers 
who  are  destroyed  or  maimed  each  year  in  industry?  We 
need  to  know  where  and  how  and  why  in  all  these  cases  in 
order  that  the  community  may  be  informed  of  its  wastes  of 
human  life  and  eflSciency.  Even  employers  themselves  need 
to  be  shown  by  a  careful  record  that  the  removal  of  dust  and 
poisons  from  the  factory  or  the  protection  of  the  worker  from 
their  effects  brings  about  less  lost  time  through  the  sickness 
of  employees,  and  enables  the  worker  to  turn  out  more  and 
better  products. 

Likewise  with  preventable  disease  and  sickness.  We  must 
depend  upon  the  estimate  of  150,000  deaths  annually  from 
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tuberculosis  in  the  United  States  and  of  500,000  persons  con- 
tinually ill  from  the  same  disease.*  Analysis  of  the  facts  of 
this  disease  which  causes  one  tenth  of  all  deaths,  and  that 
largely  during  the  productive  period  from  25  to  45  years  of 
age,  must  result  in  fixing  responsibility  upon  housing  and  work- 
ing conditions,  and  upon  ignorance.  Since  the  disease  is 
recognized  as  preventable  the  records  ought  to  show  what 
methods  have  yielded  the  best  results  in  reducing  mortality 
and  sickness.  The  measure  of  success  or  failure  of  preventive 
work  is  foimd  in  vital  statistics. 

It  is  estimated  that  300,000  babies  in  the  United  States 
died  last  year  before  they  were  one  year  old.f  The  records  of 
this  appalling  waste  of  infant  life,  carefully  analyzed,  ought 
to  show  the  causes  and  make  clear  the  lines  of  preventive 
activity.  No  business  firm  would  dare  to  be  as  careless  of 
raw  material  and  mechanical  equipment  as  our  communities 
have  been  of  life  and  health.  No  one  can  estimate  the  poverty 
and  misery  which  result  from  such  neglect.  There  is  the 
greatest  need  for  careful  community  records  of  the  human 
losses  and  gains  in  the  struggle  for  progress. 

Birth  statistics  are  less  accurately  collected  in  most  of 
our  states  than  deaths,  but  the  immediate  public  record  of  a 
child's  birth  is  of  absolute  importance  to  the  health  authorities. 
In  case  the  family  cannot  afford  adequate  medical  and  nursing 
care  aid  may  be  furnished  at  once  to  mother  and  child.  New 
York  City  employs  the  school  nurses  during  the  summer  in 
the  campaign  against  infant  mortality  in  addition  to  the  reg- 
ular staff  of  infant  nurses.  A  number  of  infants  are  as- 
signed to  each  nurse,  whose  duty  it  is  to  visit  the  homes  and 
instruct  the  mothers  on  the  care  of  the  babies  and  to  secure 
medical  and  other  care  where  needed.  Obviously,  this  method 
of  work,  whether  by  municipal  or  volunteer  agencies,  is  greatly 
facilitated  by  early  and  complete  registration  of  births. 

(2)  Vital  statistics  show  ils  where  to  look  for  bad  Health  cor^ 
ditions  and  demonstrate  the  svxxess  or  failure  of  a  new  health 
policy  when  adopted.    To  the  health  official  and  investigator 

*Repcrt  on  National  ViUlity,  Trying  Fisher.  BaUetin  30  of  the  Committee  of  One  Hundred  on  National 
HeaHh.  1909. 
t  Prenatal  Care,  op.  eit.,  p.<. 
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they  serve  the  same  purpose  as  symptoms  to  the  physician. 
To  the  sanitarian  they  are  what  chart  and  compass  are  to  the 
navigator.  Arthur  Newsholme,  the  English  statistician,  de- 
clares that  modem  sanitary  science  owes  its  existence  to  the 
registration  of  deaths  and  their  causes.  Frederick  L.  Hoffman 
maintains  that  vital  statistics  alone  furnish  a  definite  measure 
of  the  value  of  sanitary  improvement  and  the  progress  of  medi- 
cine and  surgery. 

In  1907  the  typhoid  death  rate  of  Pittsburgh  was  130.8 
per  100,000  of  population,  which  showed  criminal  neglect  by 
the  community  in  the  face  of  sanitary  knowledge.  The  fol- 
lowing year  showed  a  rate  of  only  46.6 — after  a  filter  plant 
had  been  installed.  The  further  extension  of  the  use  of  filtered 
water  and  the  better  enforcement  of  other  sanitary  provisions 
reduced  the  rate  to  25.9  in  1911.*  Thus,  within  a  period  of 
four  years,  the  rate  had  been  reduced  four  fifths,  and  in  the 
single  year  of  1911  over  600  lives  were  saved  which  would  have 
been  needlessly  sacrificed  to  this  one  disease  if  the  old  rate  of 
1907  had  prevailed.  This  sort  of  record-keeping  convinces 
the  community  that  a  specific  health  policy  is  worth  while. 
It  demonstrates  to  the  health  department  itself,  by  compari- 
son with  the  results  of  other  policies,  the  most  effective  method 
of  saving  lives  and  preserving  health. 

The  last  four  summers  have  been  noteworthy  in  the  health 
movement  in  New  York  and  other  cities  because  of  the  suc- 
cess of  certain  plans  for  the  reduction  of  infant  deaths.  Milk 
depots  were  opened,  either  under  the  direction  of  private 
associations  or  the  health  authorities,  nurses  and  doctors  were 
detailed  to  give  instruction  to  the  mothers  and  to  care  for  the 
babies  both  at  the  stations  and  in  the  homes.  The  careful 
weekly  record  of  the  vital  facts  during  the  dangerous  months 
of  mid-summer  tell  a  story  of  success  and  measure  the  extent 
of  it  by  comparison  with  preceding  efforts.  The  wisdom  of 
this  form  of  effort  and  expenditure  has  been  demonstrated. 
The  belief  that  ignorance  is  fundamental  in  the  infant  mor- 
tality problem  has  been  demonstrated  beyond  a  doubt. 

It  has  been  shown  that  the  method  of  feeding  is  an  important 
element  in  the  infant  problem,  yet,  no  health  department,  so 

•  Annual  Report  of  the  Dept.  of  PubUo  Health.  Pittsburgh.  Pa..  lOn-1912,  p.  56. 
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far  as  the  writer  is  informed,  attempts  regularly  to  correlate 
infant  deaths  with  the  method  of  feeding.  The  facts  of  this 
relationship  are  essential  in  an  educational  campaign  among 
the  mothers  in  the  effort  to  reduce  mortality.  Dr.  William 
H.  Davis,  Vital  Statistician  of  the  Boston  Health  Department, 
has  conducted  a  special  investigation  in  Boston,  the  results 
of  which  were  presented  at  the  International  Congress  on  Hy- 
giene at  Washington  in  September,  1912.*  One  of  the  chief 
objects  of  milk-station  and  home  instruction  of  mothers  before 
childbirth  is  to  cause  more  mothers  to  nurse  their  babies  and 
better  prepare  them  for  doing  so.  If  we  are  to  measure  the 
effectiveness  of  this  method,  we  should  collect  the  information 
as  to  the  method  of  feeding  in  the  case  of  each  infant  death, 
as  a  test  of  the  educational  and  prenatal  work.  The  dangers 
of  the  artificial  food  supply  of  the  infant  are  connected  with 
the  ignorance  of  sanitation  and  with  the  bad  living  conditions 
amid  which  so  many  of  the  poorer  classes  rear  their  children. 
(3)  Vital  statistics  may  be  related  to  other  social  phenomena 
such  od  occupation,  housing,  and  nationality.  To  analyze  this 
relationship  often  points  the  way  for  an  effective  preventive 
campaign.  What  answer  can  most  health  departments  give 
to  the  question  of  the  relative  morbidity  and  mortality  from 
specific  causes  in  different  occupations?  Yet,  the  occupation 
is  recorded  on  the  death  certificate  and  many  of  our  communi- 
ties are  carefully  registering  and  supervising  cases  of  tuber- 
culosis. We  find  the  insurance  company  making  a  detailed 
analysis  of  deaths  by  occupation  because  it  is  in  the  interest 
of  its  business  to  measure  the  variety  of  risks  involved  in  dif- 
ferent occupations.  Such  an  analysis  by  the  Prudential  In- 
surance Company  is  shown  in  the  following  table: 

*  TnmaeiioiM  of  the  Fifteenth  International  Congreei  od  Hygiene  and  Demography.  Wadiington, 
D.C..  1012.  Vol.  6.  pp.  184-190. 
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PROPORTIONATB  MORTALITY  BY  CAUSES  AND  OCXHIPATIONS,  AGS  IS  AND  OVER. 
PRUDENTIAL  INSURANCE  COMPANY.  1«07-1910a 
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a  Exhibits  of  the  Pnidential  Insurance  Company  at  Fifteenth  International  Congresa  on  Hygiene  and 
Demography.  Washington.  D.  C,  1912  (Compiled).  Peroa&tafea  oopiad  aa  in  the  original  but  thqr  do 
not  always  add  to  100i)%. 

A  glance  at  the  above  table*  reveals  a  widely  diflferent  mor- 
tality for  different  occupations  from  such  causes  as  tubercu- 
losis, urinary  diseases,  and  accidents.  This  is  preliminary 
information  to  the  discovery  of  why  mortality  is  high  from 
specific  causes  in  certain  occupations.  We  need  constant 
analysis  of  all  mortality  returns  and  cases  of  reported  illness 
by  occupation.  Regulation  of  conditions  which  destroy  health 
and  sacrifice  lives  will  surely  follow.  Special  inquiries,  such 
as  that  recently  made  in  Illinois  by  Dr.  Alice  Hamilton  or 
in  New  York  State  by  the  Factory  Investigating  Commission, 
to  discover  the  nature  and  extent  of  lead  poisoning  in  industry, 
are  not  adequate.f 

The  report  of  the  New  York  Congestion  Committee!  and 
special  studies  on  housing  made  in  Chicago  §  and  Boston|| 
emphasize  the  close  relationship  between  housing  and  health. 

*To  bring  out  the  real  significance  of  these  figuree  the  deaths  must  be  analysed  by  divisional  perioda  of 
life.    This  the  Insurance  Company  has  done  in  each  occupation. 

t  Preliminary  Report  of  the  Factory  Investigating  Commission  of  New  York  State,  1912,  Vol.  I,  Appen- 
dix VI. 

X  Report  of  the  New  York  City  Commission  on  Congestion  of  Population.  1911. 

f  American  Journal  of  Sociok)gy.  September,  1010,  to  September.  1911. 

II  Report  of  the  Homestead  Commission  of  Maanchusetta,  Boeton.  1913. 
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It  is  admitted  that  crowding  has  a  vital  relation  to  the  prob- 
lems of  tuberculosis  and  infant  deaths.  But  how  many  cities 
have  any  exact  and  continuous  data  as  to  the  extent  of  room- 
crowding  and  its  relation  to  the  death  rate?  The  numbers 
living  per  acre  in  various  sections  are  not  comparable  because 
no  account  is  taken  of  the  part  of  the  area  devoted  to  other 
purposes  than  residence  or  of  the  varying  heights  of  dwellings. 
Therefore,  we  have  not  the  data  to  measure  the  influence  of 
congestion  upon  health  with  even  an  approach  to  accuracy. 
Yet,  only  by  measuring  the  bad  effects  of  the  city  environment 
upon  the  people  who  dwell  there  will  the  movement  for  city 
planning  secure  its  effective  motive  power  and  justify,  in  the 
eyes  of  those  unaffected  by  artistic  motives,  the  large  expendi- 
tures needed  to  make  the  city  a  healthy  place  in  which  to  live. 
Mortality  and  morbidity  rates  vary  among  different  nation- 
alities. For  instance,  the  infant  mortality  and  tuberculosis 
rates  are  much  lower  among  the  crowded  Hebrew  population 
of  the  lower  East  Side  in  New  York  than  on  the  much  less 
crowded  West  Side  where  different  nationalities  dwell.*  A 
large  proportion  of  our  immigrant  population  is  coming  into 
a  city  environment  which  is  utterly  different  from  that  to 
which  they  have  been  accustomed.  Ignorance  is  the  most 
serious  menace  to  their  health.  Urban  conditions  become 
especially  dangerous  in  this  situation.  For  this  reason  it  is 
very  important  that  sickness  and  mortality  data  be  analyzed 
by  nationality  and  specific  causes.  Year  by  year  the  cases  of 
reported  illness  and  the  deaths  from  tuberculosis  among  the 
foreign-bom  and  those  of  foreign  descent  should  be  correlated 
with  the  number  of  years  spent  in  this  country,  in  order  to 
measure  how  the  new  environment  registers  its  effects  upon* 
the  health  of  the  immigrant.  Knowledge  of  the  facts  would 
lead  more  surely  to  wise  provisions  to  control  the  disease 
before  it  has  gained  too  strong  a  foothold,  including  an  edu- 
cational policy  to  aid  adjustment  in  the  new  surroundings. 
In  northern  cities  the  death  rate  of  the  colored  race  from  tuber- 
culosis is  two  or  three  times  the  rate  for  whites.  Adjustment 
to  the  city  life  is  not  successful  and  the  race  would  die  out  if 
not  recruited  constantly  from  the  South.     Employment  is 

*  The  Wute  of  Infant  Life.  Edvsrd  T.  Devine.  Survey.  December  4. 1900. 
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intermittent,  housing  conditions  are  bad,  incomes  are  low,  and 
rents  are  high.  There  is  complete  ignorance  of  sanitary  pre- 
cautions. Therefore,  the  race  has  fallen  a  victim  to  tubercu- 
losis. It  is  a  menace  to  the  health  of  the  community  to  neg- 
lect the  health  of  any  part  of  its  population.  The  effects  of 
city  conditions  should  be  measured  and  then  such  policies  may 
be  adopted  as  will  counteract  the  bad  effects  and  promote 
the  good  influences. 

(4)  Vital  statistics  have  a  most  important  practical  bearing 
upon  the  problems  of  vndows'  pensions  and  minimum  wage. 
It  may  be  expedient  to  grant  pensions  to  widows  but  it  is 
not  a  complete  solution.  If  granting  such  pensions  should 
lead  the  community  to  believe  that  by  so  doing  it  had  ful- 
filled its  entire  responsibility  the  plan  would  be  an  unmitigated 
evil.  A  fundamental  inquiry  is  not  as  to  how  much  the  widow 
needs  from  the  state,  but  how  she  comes  to  be  in  need  at  all. 
At  the  critical  period  when  a  family  was  being  reared  did  some 
fatal  accident  or  preventable  disease  deprive  the  family  of  its 
natural  support?  If  so,  the  logical  solution  is  to  prevent 
these  dangers  to  life  and  health,  so  far  as  possible,  and  to 
meet  by  a  system  of  social  insurance  the  burdens  which  can- 
not be  avoided.  Upon  such  observation  and  knowledge  is 
preventive  work  based,  and  a  solution  worked  out  in  this 
manner  becomes  permanent. 

The  minimum  wage  idea  is  in  danger  of  being  regarded  as 
a  panacea  for  the  ills  of  low  wages.  It  may  be  expedient  to 
have  a  minimum  wage  for  certain  work  but  the  law  will  not 
endow  those  of  low  earning  capacity  with  higher  earning  power. 
.Too  many  are  not  earning  more  than  they  receive.  A  funda- 
mental inquiry  must  not  be  forgotten — why  are  wages  low? 
The  minimum  wage  legislation  may  prove  a  good  method  of 
bringing  into  view  the  group  with  low  earning  power.  It  will 
then  be  possible  to  observe  and  measure  more  accurately  the 
results  of  accident  and  disease  and  fatigue  in  decreasing  earn- 
ing ability,  the  effects  of  working  too  early  in  life  or  under  bad 
working  conditions  in  shortening  the  working  life,  as  well  as 
many  other  causes  of  low  wages.  The  community  will  then 
be  in  a  position  to  remedy  these  various  causes  whose  com- 
bined effects  are  low  wages. 
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(5)  Vital  statistics  make  possible  the  wise  and  efficient  admirir 
isiraiion  of  a  health  department.  "Public  health  is  purchas- 
able'* reads  the  motto  of  the  Monthly  Bulletin  of  the  Depart- 
ment of  Health  of  the  City  of  New  York.  Following  this 
idea  the  city  spends  several  million  dollars  each  year  in  its 
health  administration.  This  is  a  big  business  undertaking. 
The  object  of  every  health  department  should  be  to  secure 
as  large  a  return  in  lives  and  health  as  possible  for  a  given 
expenditure. 

The  head  Of  a  business  firm  asks  of  his  bookkeeper  more 
than  a  statement  of  general  results.  He  wishes  to  know 
what  lines  of  effort  have  yielded  the  best  returns  and  what,  if 
any,  have  been  conducted  at  a  loss.  He  wishes  to  know  the 
weak  spots  in  his  system  of  business  administration  in  order 
that  efforts  may  be  concentrated  at  those  points.  Likewise, 
the  health  department  of  a  city  should  ask  of  its  bookkeeping 
division — the  bureau  of  vital  statistics — ^what  causes  of  death 
are  increasing  and  what  are  decreasing  both  in  the  community 
as  a  whole  and  in  particular  smaller  localities?  What  occupa- 
tions are  so  dangerous  to  health  as  to  require  regulations  for 
the  protection  of  the  employees?  In  what  sections  of  the  city, 
among  what  nationality,  or  under  what  sort  of  industrial  and 
living  conditions  is  th^  mortality  of  infants  high?  Does  the 
crowding  in  a  certain  area,  as  measured  by  the  number  of 
persons  per  room,  result  in  a  higher  death  rate?  What  is  the 
relation  of  the  milk  supply  to  health?  What  effect  has  the 
milk  station  upon  health?  What  trades  are  especially  dan- 
gerous from  the  point  of  view  of  tuberculosis?  Is  one  nation- 
ality more  susceptible  than  another?  Are  the  housing  condi- 
tions in  certain  areas  especially  responsible  for  the  high  rate 
in  those  districts?  How  much  lower  is  the  rate  where  hos- 
pitals and  sanatoria  have  been  provided  for  dangerous  cases, 
and  where  nursing  and  instruction  are  given  in  the  homes? 
Most  of  these  questions  are  not  adequately  answered  by  data 
collected  and  analyzed  by  the  city  bureaus  of  vital  statistics. 
Without  such  information  the  health  department  is  not  in  a 
position  to  expend  its  money  and  energy  to  the  best  advantage 
in  preserving  health. 
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These  facts  are  also  needed  to  educate  the  public  in  the 
health  needs  of  the  community  in  order  that  they  will  indorse 
more  adequate  appropriation  of  funds  for  the  health  depart- 
ment. The  educational  function  of  vital  statistics,  properly 
presented,  is  most  important  in  the  preventive  work,  where 
not  only  must  the  individual  be  made  to  understand  the  com- 
mon dangers  to  which  he  is  exposed,  but  also  that  he  has  a 
right,  in  cooperation  with  others,  to  demand  protection  through 
community  agencies,  such  as  the  health  department  and  build- 
ing department  of  the  city.  The  public  must  Be  brought  to 
realize,  by  seeing  the  actual  figures  or  a  graphic  device  based 
on  actual  figures,  to  what  extent  a  bad  water  supply  increases 
the  cases  of  typhoid;  how  much  impure  milk  raises  the  infant 
sickness  and  death  rates;  that  bad  sanitation  results  in 
epidemics  of  diseases;  that  bad  housing  increases  the  cases  of 
tuberculosis;  and  that  too  few  food  inspectors  endanger  the 
health  of  thousands  in  the  community.  Then  the  public 
will  support  additional  expenditures  to  improve  these  con- 
ditions. Health  departments  have  just  begun  to  popularize 
a  part  of  their  collected  data  and  to  publish  it  in  the  form  of 
weekly  or  monthly  bulletins  or  through  the  newspapers.  The 
Chicago  Health  Department  is  a  leader  in  this  form  of  activ- 
ity. Within  the  last  year  the  New  York  City  Health  De- 
partment has  organized  a  Bureau  of  Public  Health  Educa- 
tion. Just  as  the  physicians  are  more  and  more  taking  the 
community  into  their  confidence  by  popularizing  and  pub- 
lishing information  on  the  nature  and  prevention  of  disease, 
BO  must  health  departments  widely  extend,  the  movement  for 
popular  education  to  enlist  cooperation  in  the  preventive  work. 

The  chief  hindrance  to  effective  effort  in  the  health  depart- 
ments of  most  cities  is  the  lack  of  adequate  funds.  We  have 
some  very  significant  facts,  in  the  prosperous  states  of  Illinois 
and  New  York,  as  to  the  compensation  paid  to  the  chief 
health  officer  in  various  cities.  Dr.  Palmer,  of  Springfield, 
111.,  reports  the  results  of  his  inquiry  in  that  state  in  a  paper 
entitled,  "The  Shortcomings  of  Municipal  Public  Health 
Administration,"  published  in  the  American  City  for  August, 
1911.  He  ascertained  the  facts  in  forty-four  Illinois  cities  of 
3,000  population  or  over.    Thirty-six  of  these  cities  pay  less 
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than  unskilled  workman's  wages  to  their  chief  health  officers. 
Twenty-one  of  the  forty-four  cities  have  no  appropriation  for 
public  health  purposes,  or  only  that  for  the  payment  of  the 
nominal  salaries  of  officials.  Two  cities  of  over  20,000  popu- 
lation each  propose  to  give  health  protection  at  a  cost  of  $300 
per  year.  Twenty-nine  of  the  forty-four  cities  employ  no 
inspectors  at  all.  While  fifteen  of  these  cities  exceed  20,000 
in  population  and  three  are  over  50,000,  not  one  city  pays  suffi- 
cient salary  to  its  chief  health  officer  to  warrant  a  competent 
man  in  devoting  all  his  time  to  the  work.  One  city  of  59,000 
pays  $1,500  per  year,  the  highest  salary  paid  to  any  municipal 
health  officer  outside  Chicago;  a  city  of  70,000  pays  $1,200, 
and  one  of  51,000  pays  $1,000.  The  twelve  cities  paying 
nothing  include  one  of  30,000,  one  of  22,000,  and  one  of  21,500 
population.  How  could  the  health  and  lives  of  the  people 
be  adequately  protected  in  such  a  situation? 

The  Special  Health  Commission,  appointed  by  Governor 
Sulzer,  and  reporting  to  the  New  York  Legislature  last  year, 
revealed  about  the  same  situation  for  the  cities  of  New  York 
State.*  The  Children's  Bureau  at  Washington,  in  making 
inquiry  as  to  activities  in  various  cities  of  the  United  States, 
in  the  campaign  against  infant  mortality,  received  this  reply 
from  the  board  of  health  of  a  city  of  687,029  population,  dated 
February  20,  1913:  **I  have  to  advise  that  the  health  depart- 
ment has  no  funds  available  for  organizing  a  division  for  the 
care  of  infants."  Another  health  officer  in  a  city  of  over  168,- 
000  said:  "We  have  been  unable  to  get  an  appropriation  from 
the  city  council  for  carrying  on  a  campaign  of  this  kind."t 
Therefore,  it  is  desirable  to  accumulate  such  an  array  of  vital 
facts,  so  clearly  analyzed  and  presented,  that  the  truth  of  the 
New  York  Health  Department  motto  will  become  generally 
recognized — that  health  is  purchasable.  Then  the  appropria- 
tions will  become  more  adequate.  The  public  does  not  look 
at  all  or  looks  in  vain  among  the  pages  of  the  average  health 
report  for  information  which  will  furnish  convincing  proof  or 
disproof  of  the  efficiency  of  past  policies  and  which  will  guide 
to  an  intelligent  shaping  of  future  policies. 

*  Governor  Suiter's  MesBnge  on  Public  Health  with  the  Report  of  Special  Public  Health  Commiarion. 
Albany.  1913. 
t  Babjr-Saving  Campaigns.  Publication  No.  3.  Children's  Bureau,  Washington.  D.  C,  1913.  p.  11. 
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Ihpobtance  op  the  Unit  op  Area  in  the  Tabulation  of 
Vital  Statistics. 

In  most  cities,  at  the  present  time,  deaths  and  otlier  vital 
facts  are  tabulated  by  political  divisions,  not  by  sanitary  areas. 
Moreover,  the  unit  of  area  is  too  large.  It  includes  many 
different  kinds  of  sanitary  and  housing  conditions.  For  prac- 
tical or  scientific  use  by  the  sanitary  and  health  officials  it 
is  not  sufficient  to  calculate  the  death  rate  for  an  entire  city 
or  even  a  ward.  In  one  part  of  the  ward  or  assembly  district 
or  borough,  health  conditions  may  be  very  good,  in  another 
part  the  conditions  may  be  very  bad.  To  calculate  a  rate  for 
the  entire  area  shows  nothing  that  is  true,  for  it  does  not  repre- 
sent either  the  good  or  the  bad  part  of  the  area.  And  yet, 
most  of  our  cities  publish  the  tabulations  for  the  entire  city 
or  for  each  borough,  or  at  best  by  wards. 

The  general  death  rate  year  by  year  is  useful  in  showing  the 
sum  total  of  success  or  failure  in  the  efforts  to  preserve  health. 
The  general  death  rates  Of  two  cities  may  be  compared  and 
methods  successful  in  one  may  be  adopted  in  the  other  with 
like  favorable  results  in  reducing  the  rate.  But,  for  active 
operations  in  a  specific  community  and  for  an  accurate  under- 
standing of  causes,  as  preliminary  to  social  action  or  action  by 
the  health  officials,  the  vital  facts  are  needed  for  narrower 
areas.  The  unit  should  be  a  sanitary  area,  not  a  political  or 
administrative  one,  as  at  present  in  most  cities.  It  should  be 
permanent — which  political  areas  are  not — in  order  that 
frequent  comparisons  may  reveal  changes  in  health  facts  con- 
nected with  changes  in  nationality,  sanitation,  housing,  intelli- 
gence, and  other  social  conditions.  This  comparison  may 
reveal  the  operation  of  causes.  It  should  be  small  enough  to 
be  relatively  homogeneous  in  the  chief  conditions  which  affect 
health  but  not  so  small  as  to  be  inaccurate  for  statistical  pur- 
poses. Most  tables  of  vital  statistics,  as  at  present  published 
by  city  health  departments,  are  utterly  inadequate  as  a  guide 
for  social  action  and  are  of  little  use  for  scientific  purposes. 

There  is  need  of  a  research  bureau  in  connection  with  the 
department  of  vital  statistics  whose  function  should  be  to 
tabulate  the  vital  facts  by  smaller  areas  and  make  the  signifi- 
cant correlations  and  comparisons.    What  the  health  guardians 


Digitized  by  CjOOQ IC 


53]  Records  of  Health  and  Sanitary  Progress.  333 

of  a  community  wish  to  know  is  not  the  infant  mortality  rate 
of  a  whole  borough  or  ward,  but  in  what  sections  of  the  city 
is  the  rate  high,  what^  the  condition  of  the  milk  supply  in 
that  section,  the  sanitation,  the  housing,  the  intelligence  and 
income  of  the  families,  the  working  conditions  of  the  mother, 
if  she  works.  Knowing  these  facts  for  separate  smaller  areas 
and  comparing  them  may  show  very  clearly  the  causes  at 
work  to  produce  either  a  high  rate  or  a  low  rate  of  infant  mor- 
tality. In  some  sections  milk  stations  will  then  be  established, 
with  instruction  of  mothers  and  medical  care  of  babies,  the 
milk  supply  will  be  better  guarded,  and  the  sanitation  im- 
proved. The  result  will  be  observed  and  the  new  death  rate 
will  show  the  success  or  failure  of  the  effort.  If  the  rate  were 
to  be  calculated  for  an  entire  ward  or  borough,  the  result  of 
the  establishment  of  milk  stations  might  show  in  the  reduced 
death  rate  and  yet  some  very  bad  health  conditions,  in  cer- 
tain small  sections,  still  remain  concealed  by  the  very  good 
conditions  in  other  sections.  Thus,  to  average  results  over 
wide  areas  with  heterogeneous  conditions  is  always  dangerous 
and  likely  to  mislead. 

The  health  official  or  investigator  does  not  care  so  much 
for  the  death  rate  from  tuberculosis  for  a  borough  or  an  entire 
city  because  he  wishes  to  ascertain  where  the  rate  is  high  or 
low  and  to  find  out  why.  He  finds  a  high  death  rate  from  this 
disease  in  a  section  of  the  city  with  bad  housing,  dusty  or 
otherwise  dangerous  occupations  or  with  inadequate  facilities 
for  care  of  advanced  cases,  and  with  this  information  he  is 
ready  to  work  out  a  remedy.  In  this  case  also  if  the  death 
rate  were  calculated  over  too  large  an  area,  the  conditions  need- 
ing remedy  might  not  be  revealed  but  rather  concealed  by  the 
very  good  showing  of  the  best  sections.  Although  it  is  recog- 
nized that  tuberculosis  is  an  occupational  disease,  most  of 
our  city  health  departments  throw  no  light,  in  their  published 
reports,  on  the  relation  of  deaths  to  occupation. 

The  public  and  the  health  officials  are  not  interested  alone 
in  the  contagious  disease  rate  of  the  entire  city,  because, 
while  the  city  may  be  making  a  good  showing,  some  section 
of  the  city  may  need  a  contagious  disease  hospital  very  badly. 
To  demonstrate  this  fact  it  would  be  desirable  to  examine  the 
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sickness  and  mortality  from  contagious  diseases  in  smaller 
areas.  This  would  show  the  danger  spots  which  really  are  a 
peril  to  the  city  as  a  whole.  In  some  sections  the  population 
may  be  so  crowded  that  contagious  disease  quarantine  is 
difficult  to  enforce,  thus  causing  the  rate  to  increase.  In  other 
sections  the  people  may  be  engaged  in  work  in  their  own  homes 
in  the  tenements  and  may  be  endangering  the  public  health 
through  contagion  carried  by  the  article  manufactured  in  the 
home.  These  are  the  important  facts  to  be  known  by  the 
health  authorities,  and  a  rate  for  too  large  an  area  will  not 
show  the  real  situation. 

There  is  need  for  cooperation  in  making  vital  statistics  most 
useful.  It  is  clear  that,  if  death  and  sickness  data  are  collected 
and  tabulated  by  smaller  sanitary  areas,  the  population  facts 
must  also  be  secured  by  these  same  areas  in  order  to  compute 
a  rate  of  death  or  sickness  per  unit  of  population.  The  facts 
about  the  housing  situation,  room-crowding,  home  work  and 
occupational  conditions  should  also  be  gathered  in  these  same 
areas  in  order  that  comparisons  may  be  made  between  mortal- 
ity and  morbidity  data  and  other  social  and  economic  facts. 

Conclusion. 

The  present  paper  has  attempted  to  emphasize  the  pur- 
poses for  which  good  vital  statistics  may  be  utilized  and  the 
results  to  which  they  may  be  expected  to  contribute  their 
part.  Many  of  the  present  defects  have  been  pointed  out  with 
the  idea  of  indicating  how  much  more  effective  such  facts 
might  be  made  if  properly  collected  and  tabulated  and  pre- 
sented to  a  wider  group  of  citizens,  as  well  as  to  the  health 
officials  themselves.  The  need  for  more  intensive  study  over 
smaller  areas  of  the  facts  concerning  sickness,  death,  and  dis- 
ability has  become  imperative  for  health  departments,  espe- 
cially those  of  the  larger  cities  where  conditions  are  so  complex, 
in  order  that  effort  and  funds  may  be  concentrated  where  they 
are  most  needed  and  where  they  will  yield  the  largest  returns 
in  the  preservation  of  health  and  efficiency  and  in  the  promo- 
tion of  independence  and  welfare.  The  public  must  be  edu- 
cated in  health  problems  by  the  facts  made  intelligible  to 
them  in  order  that  their  cooperation  in  the  health  movement 
may  be  assured. 
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SOME    CENSUS    PUBLICATIONS    AND    CENSUS 

METHODS. 

Bt  Edward  M.  Habtwbll,  Ph.D.,  Municipal  Statiaticianf  Boston,  Mass, 


Speaking  broadly,  the  statistical  publications  of  the  United 
States  Government  are  repositories  of  information  in  bulk, 
placed  in  store  for  the  benefit  of  such  inquirers  as  may  be  skill- 
ful and  patient  enough  to  extract  special  data  from  them. 
They  resemble  stacks  of  pig-metal  rather  than  packages  of 
finished  cutlery  of  assorted  sizes,  completely  adapted  to  meet 
the  demands  of  a  diversified  retail  trade  comprising  skilled 
mechanics,  as  well  as  lumbermen  and  good  housekeepers. 

In  comparison  with  State  and  Municipal  statistical  publi- 
cations, those  of  the  Federal  Government  conform  more  nearly 
to  the  state  of  the  art  as  regards  intelligible  and  helpful  meth- 
ods of  tabular  presentation,  although  there  is  abundant  room 
for  improvement  in  many  volumes  issued  from  the  Govern- 
ment Printing  Office  at  Washington. 

Having  frequent  occasion  to  compile  tables  to  meet  the 
demands  of  individual  inquirers  as  to  the  comparative  stand- 
ing of  selected  specimens  of  the  most  populous  cities  of  the 
country,  in  particular  respects,  e.  g.,  taxable  basis,  corporate 
assets,  tax  levy,  debt,  industrial  activities,  financial  resources, 
etc.,  I  find  the  publications  of  the  Bureau  of  the  Census  to  be 
indispensable,  and  am  abundantly  grateful  for  benefits  de- 
rived and  derivable  from  their  stores  of  information. 

I  am  inclined  to  consider  the  Bureau  of  the  Census  as  the 
central  luminary  in  the  statistical  firmament  of  the  country. 
But  recent  observations  impel  me  to  call  attention  to  what 
appear  to  be  an  increasing  number  of  spots  displayed  by  that 
Sun.  What  follows  is  offered  in  the  hope  that  such  spots  may 
ultimately  grow  so  dim  that  the  face  of  our  chief  luminary 
may  appear  immaculate  to  the  iUuminati  as  well  as  to  the 
man  in  the  street. 

If  one  attempts  to  compile  a  table  from  the  Bulletins  for 
1912  and  1913  of  the  Bureau  of  the  Census,  entitled  Financial 
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Statistics  of  Cities,  to  show  the  relative  standing  of  the  ten 
most  populous  cities  of  the  United  States,  as  regards  taxable 
basis,  receipts,  payments,  debt,  etc.,  he  will  find  himself 
obliged  to  insert  the  selfsame  figures  under  certain  rubrics  for 
both  years,  in  seven  out  of  the  ten  cities,  or  to  abandon  the 
attempt.  Having  occasion  to  construct  a  table  on  the  lines 
indicated,  I  was  obliged  regretfully  to  fall  back  on  a  news- 
paper Almanac  for  data  regarding  the  year  1913. 

If  the  Bulletin  for  1913  contains  any  caveat  lector,  it  has 
escaped  my  notice.  The  nearest  approach  to  such  a  warning 
appears  to  be  the  following  statement  in  the  Introduction  to 
the  Bulletin  for  1913,  on  page  7: 

The  statistics  in  this  bulletin  all  relate  to  fiscal  years  ending 
between  July  1,  1912,  and  June  30,  1913,  except  for  certain 
independent  divisions  and  funds  of  cities,  in  which  the  fiscal 
years  of  the  city  corporations  closed  between  July  1, 1912,  and 
January  31, 1913. 

The  foregoing  statement,  although  it  does  not  say  so  in 
terms,  marLs  a  change  from  previous  years  in  the  period  cov- 
ered by  the  tables  presented  for  1913.  The  nature  of  the 
change  becomes  evident  on  comparing  the  following  extracts 
from  the  Financial  Statistics  of  Cities  for  1912  and  1911  re- 
spectively: 

The  statistics  shown  in  this  report  relate  in  each  case  to 
the  fiscal  year  ending  between  February  1,  1912,  and  Jan- 
uary 31,  1913. 

These  statistics  pertain  to  the  fiscal  year  of  each  munici- 
pality, and  of  each  division  and  fund  thereof,  closing  between 
February  1,  1911,  and  January  31,  1912,  as  shown  in  detail  in 
Table  23. 

In  the  Bulletin  for  1913,  data  for  199  cities  of  30,000  inhabi- 
tants or  over,  are  tabulated,  against  195  cities  in  1912. 

In  120  cities,  or  60.3  per  cent,  of  those  embraced  in  the  Bul- 
letin for  1913,  the  fiscal  year  ended  within  the  period  August 
31-December  31,  1912,  while  m  79  cities,  or  39.7  per  cent., 
the  end  of  the  fiscal  year  fell  in  the  period  January  23- June 
30,  1913. 

The  most  frequent  date  of  the  end  of  the  fiscal  year  was 
December  31,  1912,  in  102  cases,  or  51.3  per  cent,  of 'all  cases. 
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The  next  most  frequent  date  was  June  30, 1913,  of  which  there 
were  23  cases,  or  11.6  per  cent. 

Summary. 
1913 — Jan-March,        there  were   28  cases,  or    14.1  per  cent. 
Apr  .-June,  there  were   51  cases,  or   25.6  per  cent. 

1913,  there  were   79  cases,  or   39.7  per  cent. 

1912,  Aug.-Dec.  there  were  120  cases,  or   60.3  per  cent. 

. 1 

Total 199  cases,  or  100.0  per  cent. 

In  the  195  cities  embraced  in  the  Bulletin  for  1912,  the  end 
of  the  fiscal  year  fell  within  the  period  February  29-Decem- 
ber  31,  1912  in  189  cases,  or  96.9  per  cent,  of  all  cases;  the 
residue,  viz.,  6  cases,  or  3.1  percent.,  fell  in  January,  1913;  in 
5  cases  it  was  in  January  31. 

As  in  1913,  so  in  1912,  the  most  frequent  date  of  ending  was 
December  31,  in  the  case  of  100  cities,  or  51.3  per  cent.,  and  the 
next  most  frequent  date  was  June  30,  comprising  22  cases,  or 
11.3  per  cent. 

Summarizing  the  ending  dates  of  the  fiscal  years  for  the  195 
cities  entered  in  the  Bulletin  for  1912,  gives  the  following: 

End  op  Fiscal  Year — Fell  in:  ' 

1912 — ^Jan.-March,  in   21  cases,  or    10.8  per  cent. 

Apr  .-June,  in   49  cases,  or   25.1  per  cent. 

July-Sept.,  in     8  cases,  or     4.1  per  cent. 

Oct.,-Dec.,  in  111  cases,  or   56.9  per  cent. 

In  1912,  in  189  cases,  or   96.9  per  cent. 

In  1913,  in     6  cases,  or     3.1  per  cent. 

Total  in  195  cases,  or  100.0  per  cent. 

The  present  Director  of  the  Census  instituted  the  issuance 
of  an  abridgment  of  the  Annual  Report  on  the  Financial  Sta- 
tistics of  Cities  "in  accordance  with  the  recommendation  of 
several  statistical  experts  appointed  to  devise  methods  of 
hastening  the  publication  ...  of  such  annual  reports  as 
are  prepared  by  this  bureau. "  * 

So  we  have  Bulletin  118,  and  the  Eleventh  Annual  Report 
relating  to  the  financial  statistics  of  cities  for  1912,  and  Bul- 

•  See  lettv  of  iranoiuttal  of  the  Dirtotor,  December  16,  1918,  ibidm  July  SO,  1014. 
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letin  126  for  1913,  with  the  twelfth  report  to  follow,  it  may  be 
supposed. 

Whether  the  change  of  year  embodied  in  Bulletin  126  (which 
consists  largely  of  identical  figures  contained  in  Bulletin  118) 
was  recommended  by  the  several  experts  alluded  to  by  the 
^Director  (see  above)  does  not  appear.  If  it  was,  it  would 
seem  that  an  extraordinary  fondness  for  June  30,  the  end  of 
the  fiscal  year  of  the  Federal  Government,  must  have  blinded 
the  experts  aforesaid  to  the  effects  of  a  change,  which  has  re- 
sulted in  precluding  the  possibility  of  making  correct  com- 
parisons in  respect  to  the  financial  standing  of  very  many 
cities  for  the  years  1912  and  1913,  unless  the  supposedly  forth- 
coming twelfth  report  should  be  constructed  on  a  different 
basis  from  Bulletin  126. 

Hastened  publications,  prepared  to  meet  the  supposed  needs 
of  impatient  inquirers,  unless  they  are  provided  with  finger- 
posts to  indicate  pitfalls,  may,  if  persistently  put  forth,  cause 
even  the  elect  to  stigmatize  the  Financial  Statistics  of  Cities 
as  misleading,  to  say  the  least. 

Let  us  mark  and  digest  a  few  of  the  most  striking  results  of: 
(1)  inserting  identical  total  fiscal  figures  in  corresponding 
tables  for  1912  and  1913;  and  (2)  computing  per  capita  aver- 
ages for  two  successive  years  by  dividing  identical  dividends 
by  two  different  divisors,  viz.  (a)  the  estimated  population  as 
of  July  1,  1912;  and  (b)  the  estimated  population  as  of  July 
1,  1913. 

The  Assessed  Valuation  of  Property  in  New  York,  in  Table 
1,  page  19,  Bulletin  118,  is  given  as  $9,177,495,629  for  the 
year  ending  December  31,  1912.  In  the  corresponding  table 
in  Bulletin  126,  the  entry  is  repeated  figure  for  figure.  But 
different  per  capita  figures  are  given,  viz.,  $30.72  in  Bulletin 
118,  and  $29.92  m  Bulletin  126,  the  estimated  population 
used  in  computing  the  former  being  6,064,237  for  1912,  and 
6,198,888  for  1913. 

The  same  procedure  is  carried  out,  not  only  as  regards  As- 
sessed Valuation,  but  as  regards  Property  Taxes,  Receipts 
during  the  Year,  Payments  during  the  Year,  Indebt- 
edness at  End  of  the  Year,  etc.,  in  the  case  of  Chicago,  Phil- 
adelphia, Cleveland,  Baltimore,  and  Pittsburgh,  whose  fiscal 
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year  ended  on  December  31,  1912,  and  of  Boston,  whose  year 
ended  January  31,  1913.  In  only  three  cases  do  the  absolute 
figures  in  the  two  bulletins  differ  consistently;  to  wit,  for  St. 
Louis,  with  its  fiscal  year  ending  April  8,  1912,  and  April  7, 
1913;  Detroit,  with  its  fiscal  year  ending  June  30,  in  both 
years;  and  Buffalo,  with  its  fiscal  year  ending  June  30,  in  both 
years.  The  population  estimates  differ  correctly  for  the  years 
1912  and  1913  for  each  of  the  three  cities. 

The  result  is  that  the  comparative  per  capita  averages,  and 
there  are  scores  of  them,  are  incomparable  for  all  of  the  ten 
cities,  excepting  St.  Louis,  Detroit  and  Buffalo  for  the  years 
in  question. 

Bulletin  126,  for  1913,  contams  financial  statistics  for  199 
cities.  As  regards  122  of  them,  or  62.6  per  cent.,  the  assessed 
valuation  figures  are  identically  the  same  as  those  printed  in 
Bulletin  118,  for  1912;  while  in  73  cases  such  figures  differ. 
So  the  per  capita  averages  of  taxable  basis,  for  any  of  the  122 
cities,  as  set  forth  in  the  tables  for  1912  and  1913  respectively, 
are  not  comparable  with  each  other,  although  the  divisors, 
t.  e.,  the  population,  estimated  as  of  July  1,  for  1912  and 
1913,  differ;  since  the  dividends  are  the  same  for  both  years. 
Although  I  have  not  subjected  all  the  per  capita  averages, 
as  to  taxes,  receipts,  etc.,  to  the  test  applied  to  each  of  the 
122  cities  in  respect  to  assessed  valuation,  in  no  less  than  73 
out  of  100  instances  which  have  been  tested  at  random,  the  com- 
parability of  the  published  per  capita  averages  is  invalidated. 

It  may  be  remarked,  in  passing,  that  comparison  of  the 
Seventh  and  Eighth  Reports  on  Financial  Statistics  of  Cities, 
viz.,  for  1908  and  1909,  discloses  the  fact  that  for  53  out  of 
158  cities  included  in  the  two  reports,  the  valuation  figures  for 
individual  cities  in  1909  and  1908  are  identically  the  same, 
and  yield  incomparable  per  capita  averages  for  the  two  years, 
because  their  divisors,  i.  e.,  the  estimated  population,  viz., 
as  of  June  1,  differ  for  the  year  in  question. 

The  report  for  1909  (see  page  26)  states  that  "The  Statistics 
in  this  report  refer  to  the  fiscal  year  of  each  city,  and  of  each 
division,  fund,  and  account  of  the  city,  closing  between  Feb- 
ruary 1,  1909,  and  January  31,  1910";  but  the  reader  is  not 
notified  that  a  change  from  the  method  of  classifying  the  fiscal 
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years  in  the  reports  for  the  years  1902-1908  inclusive  is  sig- 
nalized by  the  aforesaid  statement! 

Manifestly,  the  Report  for  1909,  contains,  as  does  the  Bul- 
letin for  1913,  a  mass,  or  perhaps  mess  b  the  more  descriptive 
word,  of  misleading  per  capita  averages. 

A  predilection  for  per  capita  averages  is  a  marked  charac- 
teristic of  the  ultimate  consumer  of  comparative  municipal 
statistics.  Is  it  well  that  he  should  gorge  himself  on  thistles 
under  the  impression  that  he  is  munching  grapes? 

In  the  Report  for  1902,  on  Financial  Statistics  of  Cities,  we 
find  the  following: 

According  to  the  Bureau  of  the  Census,  the  fiscal  year  1902 
is,  in  general,  the  one  having  six  or  more  months  in  the  calendar 
year  1902,  and  thus  most  nearly  coincident  therewith.  The 
data  secured  by  the  Bureau  of  the  Census  for  each  depart- 
ment and  branch  of  municipal  government  are  for  a  fiscal  year 
shown  as  such  in  the  local  reports  and  records. 

The  statistics  for  1902  and  1903  were  issued  in  one  volume. 
The  statistics  for  1902  and  1903  related  to  cities  having  25,000 
inhabitants  or  over;  but  those  for  1904,  related — as  has  every 
subsequent  report  and  bulletin — to  cities  with  a  population  of 
30,000  or  over. 

From  1902  to  1908,  inclusive,  the  Bureau  of  the  Census  con- 
sistently adhered  to  the  definition  of  the  fiscal  year  just  quoted 
from  the  Report  for  1902.  Inspection  of  the  reports  shows 
that  the  earliest  ending  of  the  fiscal  year  throughout  the  period, 
i.  c,  for  seven  years,  was  July  31,  1902,  1903,  etc.,  and  that 
the  latest  ending  fell  on  June  30,  1903,  1904,  etc. 

In  the  period  1909-1912  inclusive,  the  fiscal  years  covered 
by  the  reports  closed  between  February  1  of  the  year  for  which 
the  report  was  issued,  and  January  31  in  the  succeeding  year, 
e.  g.f  February  1,  1910-January  31,  1911.  The  chanp;e  in 
1913  was  tantamount  to  a  return  to  the  method  followed  in  the 
period  1902-1908. 

In  the  period  1902-1909,  population  was  estimated  as  of 
June  1  in  the  year  covered  by  the  report.  For  1910,  the  pop- 
ulation enumerated  as  of  April  15,  1910,  was  used.  Since 
1910,  the  population  has  been  estimated  as  of  July  1,  for  the 
year  covered  by  the  report. 
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The  result  of  using  three  different  kinds  of  population  fig- 
ures as  divisors,  and  of  using  two  different  methods  of  fixing 
the  fiscal  year  in  determining  the  dividend  in  computing  per 
capita  averages,  in  the  period  1902-1913,  renders  it  necessary 
for  one  who  seeks  to  compare  the  financial  standing  of  a  given 
city  or  a  group  of  cities,  by  years,  for  the  whole  or  a  part  of 
the  period,  on  the  basis  of  the  published  per  capita  averages, 
to  exercise  exemplary  caution  and  patience,  even  when  the 
fiscal  year  of  a  given  city  remained  unchanged  as  has  usually 
been  the  case. 

The  value  of  the  per  capita  averages  as  to  valuation,  pay- 
ments, debt,  etc.,  might  be  considerably  enhanced  if  the  figure 
for  estimated  j)opulation  were  estimated  for  a  median  date  in 
the  fiscal  year  of  each  city  included  in  the  tables.  Then  if 
the  dividend  figures  for  that  year  were  accurately  stated,  the 
resulting  per  capita  averages  would  be  comparable  with  the 
corresponding  averages  from  year  to  year. 

A  comparison  of  per  capita  debt  figures  by  years  for  Phil- 
adelphia in  the  years  1910-1912,  brought  out  the  following 
figiu-es  for  Net  Debt: 

1910 $55.56  per  capita. 

1911 43.08  per  capita. 

1912 60.64  per  capita. 

The  variation  appeared  to  be  too  violent,  and  led  to  an 
attempt  to  test  the  figures.  Computation  of  the  per  capita 
net  debt  of  Philadelphia,  using  Philadelphia's  estimated  popu- 
lation for  1911  as  the  divisor  and  its  net  debt  as  dividend, 
gave  $61.22,  whereas  $43.08  proved  to  be  the  quotient  of  Phil- 
adelphia's net  debt,  divided  by  Chicago's  estimated  popula- 
tion. It  was  then  a  simple  matter  to  correct  three  other  in- 
correct per  capita  averages  under  certain  rubrics  in  the  table, 
which,  for  convenience,  are  here  embodied  in  a  tabular  state- 
ment. 

Pbb  Capita  Avebaobs,  1911 — PniLADBLPraA, 

As  Printed.  Corrected. 

Gross  Debt $60.88  $72.30 

General  Departments 36 .  42  51 .  75 

Public  Service  Enterprises     14 .  46  20 .  55 

Net  Debt 43.08  61.22 

5 
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It  is  not  edifying  to  be  made  suspicious  as  to  the  accuracy 
of  tables  published  by  the  Bureau  of  the  Census,  particularly 
when  the  printer  cannot  be  made  the  scape-goat. 

In  this  connection,  it  seems  appropriate  to  call  attention  to 
the  careless  use  of  distributive  or  constituent  per  cents,  that, 
added  together,  equal  more  or  less  than  100.0.  Instances  of 
such  carelessness,  not  to  say  slovenliness,  are  not  far  to  seek 
in  the  publications  of  the  Bureau  of  the  Census.  They  occur 
so  frequently  that  one  must  often  recompute  constituent  per 
cents,  in  order  to  be  certain  that  they  amount  to  100.0. 

For  instance,  on  page  412,  Volume  I,  of  the  'Ifhirteenth 
Census  of  the  United  States,  Population-Table  44,  there  are 
18  statements  of  the  percentage  distribution,  by  age  groups, 
of  Indians,  Chinese,  and  Japanese  in  the  States  of  California, 
Oregon,  and  Washington,  that  piu-port  to  foot  up  100.0.  On 
testing  the  constituent  per  cents.,  one  finds  that  there  are: 

7  cases  in  which  the  amount  is  100.0 

2  cases  in  which  the  amount  is  100.1 
1  case  in  which  the  amount  is  100.2 
6  cases  in  which  the  amount  is    99.9 

3  cases  in  which  the  amount  is    99.8 


18  cases,  the  range  being  99.8-100.2 

Again,  on  page  273,  Table  21,  Volume  VII,  Manufactures, 
Thirteenth  Census  of  the  United  States,  12  series  of  per  cents, 
show  the  "Per  Cent,  of  Distribution  of  Wage  Earners  in  Man- 
ufacturing Industries,"  by  Geographic  Divisions.  On  testing, 
one  finds  that  in: 

5  instances,  the  per  cents,  amount  to  100.0 
1  instance,  the  per  cents,  amount  to  100.1 
1  instance,  the  per  cents,  amount  to  100.2 
5  instances,  the  per  cents,  amount  to    99.9 

Other  instances  of  like  nature  might  be  cited,  even  when  the 
constituent  per  cents,  amounted  to  over  101.0,  but  the  cases 
cited  corroborate  the  statement  that  one  who  wishes  to  com- 
pile perfect  tables  from  the  Census  publications  must  test  the 
data  or  trust  to  luck,  at  least  where  totalized  per  cents,  are 
concerned. 
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REVIEWS  AND  NOTES. 


Orapkie  Methods  of  PresenHng  Facta.    By  Willard  C.  Brinton.    New  York: 
The  Engmeering  Magazine  Co.,  1914.    371  pp. 

In  this  work  by  Mr.  Brinton  we  have  for  the  first  time  a  volume  devoted 
entirely  to  the  discussion  of  graphic  representation.  The  volume  was 
evidently  intended  more  for  the  uses  of  the  executives  of  large  business 
concerns  who  wish  to  know  at  a  moment's  notice  the  trend  of  business  or 
costs  than  for  the  student  of  statistical  methods. 

The  author  evidently  believes  that  every  chart  should  teU  its  story  en- 
tirely unaccompanied  by  analysis  or  text,  giving  the  figures  from  which  the 
chart  was  constructed.  Wherever  a  chart  alone  is  used  for  purposes  of 
display  in  an  exhibition  it  is  but  natural  that  the  figures  must  be  found  on 
the  chart  if  at  all.  Where  a  chart  is  used,  however,  upon  one  page  of  a 
book  and  upon  the  adjoining  page  is  given  the  statistics  from  which  the 
chart  is  drawn,  it  is  not  necessary  that  the  actual  figures  should,  in  every 
case,  be  found  upon  the  chart.  In  such  cases  the  chart  is  used  rather  to 
bring  out  striking  changes,  or  to  aid  one  who  is  simply  interested  in  the 
general  movement,  aside  from  the  actual  figures  which  serve  as  a  basis  for 
the  chart.  There  are  over  250  diagrams  represented  in  the  volume  and  the 
criticism  attached  to  many  of  them  by  the  author  is  that  the  actual  figures 
should  have  been  given  on  the  chart.  If  the  figures  along  the  base  line  refer 
to  years  and  upon  the  vertical  axis  refer  to  quantities  and  a  simple  dynamic 
chart  is  constructed,  it  is  usual  to  allow  the  reader  to  form  a  close  ap- 
proximation of  the  magnitude  of  the  variable  at  each  year  by  referring  to 
the  scale  at  the  left  of  the  chart  without  including  also  the  actu^  figures  at 
the  top  of  the  chart.  Where  no  text  is  used  this  method  of  including  the 
figures  in  the  chart  may  be  advisable,  but  in  the  average  work  dealing  with 
statistics  the  figures  are  given  in  a  column  for  those  students  who  desire 
them  and  then  the  general  trend  of  the  figures  is  shown  on  the  chart.  In 
cases  where  the  statistical  tables  are  included  this  would  seem  to  be  suffi- 
cient. 

In  Figure  144  the  author  takes  decided  exception  to  the  method  of  chart 
used  by  the  United  States  Census  Bm*eau  in  distributing  the  population  by 
sex,  age,  and  marital  condition.  He  constructs  in  Figure  145  the  chart 
which  he  considers  to  be  preferable.  It  is  doubtless  true  that  Chart  144  is 
exaggerated  in  that  the  same  space  is  given  to  five  years  as  to  ten  or  fifteen 
years  but  with  this  correction  it  is  doubtful  whether  the  form  suggested  by 
the  author  is  preferable  to  that  used  by  the  Bm*eau  of  the  Census. 

The  chapter  devoted  to  maps  and  pins  is,  perhaps,  as  satisfactory  as  any 
in  the  volume  in  that  it  gives  various  methods  for  overcoming  difficulties 
which  have  confronted  one  who  has  ever  tried  to  use  this  method  of  pre- 
senting frequency.  The  fifty  pages  of  the  book  devoted  to  the  presentation 
of  charts  for  the  use  of  the  executive  of  a  large  corporation  should  prove  of 
great  value  to  the  statisticians  of  these  companies. 
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One  of  the  beet  features  of  the  book  is  the  introduction  of  charts  covering 
a  vast  range  of  subjects  and  the  detailed  criticism  of  these  charts.  In 
many  cases  charts  have  been  drawn  to  show  the  way  in  which  the  material 
might  have  been  presented  in  a  more  satisfactory  manner.  The  page  is 
large  but  this  is  necessary  in  order  that  the  charts  may  not  be  too  much 
reduced  in  reproduction.  It  was,  perhaps,  necessary  that  the  paper  should 
be  of  the  quality  used  in  this  book  but  it  is  unfortxmate  that  the  result  has 
been  to  make  the  book  so  heavy  that  it  is  not  easy  to  hold  for  continuous 
reading. 

It  seems  to  be  the  intention  of  the  author  that  many  of  the  rules  given  for 
graphic  representation  should  be  adopted  as  standards.  Most  of  them 
might  weU  be  adopted,  but  to  a  few  of  them  some  objection  might  be  made. 
The  warnings  to  inexperienced  workers  in  this  field  deserve  careful  atten- 
tion. Ck)nsidered  as  a  whole  the  author  has  done  a  satisfactory  piece  of 
work  and  one  for  which  statisticians  will  be  grateful.  The  book  deserves 
reading  by  any  one  who  is  intending  to  use  graphic  representation,  and  if 
the  rules  given  by  the  author  were  followed  the  principal  mistakes  which 
are  so  often  made  would  be  avoided. 

Wm.  B.  Bailet. 


The  Construction  of  Mortality  and  Sickness  Tables,  A  primer  by  W. 
Palin  Elderton  and  Richard  C.  Fippard.  London:  Adam  and  Charles 
New  York:   The  Macmillan  Co.    120  pp.    Eighty  cents. 

This  little  book  is  intended  to  serve  the  same  purpose  in  its  field  as  "  The 
Primer  of  Statistics"  published  by  W.  Palin  Elderton  and  Ethel  M.  Elder- 
ton.  It  gives  in  language  which  can  be  imderstood  by  the  average  stu- 
dent the  different  methods  of  computing  mortality  and  sickness  tables. 
In  a  very  few  cases  the  algebraic  formulsB  are  given  in  a  footnote.  The 
methods  of  computing  tables  both  from  the  material  collected  from  the 
experience  of  insurance  companies  and  also  from  censuses  and  death  records 
are  given.  In  the  concluding  chapter  the  rates  are  included  from  the  early 
Northampton  table  down  to  those  which  show  present  experience.  The 
volume  should  be  valuable  as  a  first  book  for  those  who  are  intending  to 
become  actuaries  as  well  as  for  the  general  students  of  statistics  who  wish 
to  become  acquainted  with  the  process  involved  in  the  construction  of 
mortality  tables. 

W.  B.  B. 
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NOTE. 

In  his  review  of  my  "Money  and  Prices"  in  the  March  number  of  the 
QuABTEBLT  PUBLICATIONS,  Professor  WaiTen  M.  Persons  makes  several 
serious  errors.  In  the  first  place,  he  confuses  the  arithmetic  operations 
of  addition  and  multiplication  in  a  most  surprising  way.  I  had  criticized 
the  Pearsonian  Coefficient  of  Ck>rrelation  as  a  means  for  testing  the  rela- 
tionship between  two  series  of  index  numbers,  because  the  coefficient  is  not 
changed  if  a  constant  is  added  or  subtracted  from  each  term  of  one  (or 
both)  series.  Professor  Persons  admits  the  fact,  but  claims  that  it  is  an 
advantage  for  the  Pearsonian  Coefficient.  He  says  that  it  is  analogous  to 
moving  a  curve  of  index  numbers  up  or  down  to  facilitate  comparison.  He 
seems  to  forget  that  moving  a  curve  up  or  down  or  adding  or  subtracting  a 
constant  from  a  series  of  index  numbers  changes  the  relationship  expressed. 
We  must  remember  the  significance  of  index  numbers.  Let  us  take  a 
series  of  quantities  represented  by  the  index  numbers  in  Column  A. 

Column  A.    Column  B. 

1900  100        60 

1901  90        60 

1902  110        70 

The  series  means  that  the  ratio  of  the  quantity  for  1901  to  the  quantity 
for  1900  is  90: 100  or  x®tf;  that  the  ratio  of  the  quantity  for  1902  to  the  quan- 
tity for  1901  is  1 10 :  90  or  V-  If  we  subtract  40  from  each  index  number,  we 
get  the  index  numbers  in  Column  B.  Now  the  ratio  of  the  quantity  for 
1901  to  the  quantity  for  1900  is  f  which  is  obviously  not  the  same  as  y^^f ;  and 
the  ratio  of  the  quantity  for  1902  to  that  of  1901  is  i  which  is  obviously 
not  the  same  as  V"*  ^^  this  fundamental  point  is  grasped  the  objection  to 
the  Pearsonian  Coefficient  may  be  stated  again.  The  Pearsonian  Coeffi- 
cient gives  perfect  correlation  when  there  is  a  constant  difference  between 
the  two  series  of  index  numbers  as  well  as  when  there  is  a  constant  ratio 
between  the  two  series.  As  was  shown  above,  two  series  of  index  numbers 
with  a  constant  difference  between  them  do  not  display  the  same  relative 
changes.  Professor  Persons  surely  knows  the  proper  method  of  bringing 
curves  representing  index  numbers  closer  for  piU7)oses  of  comparison. 
Each  ordinate  of  one  curve  may  be  multiplied  by  a  constant  multiplier, 
since  multiplying  both  terms  of  the  ratio  by  the  same  number  does  not 
change  the  value  of  the  ratio. 

Moreover,  the  above  objection  applies  not  only  to  the  ordinary  form  of 
the  Pearsonian  Coefficient  of  Correlation  but  also  to  the  modification  which 
Professor  Persons  intimates  might  well  have  been  used,  namely.  Hooker's 
method.  Therefore  the  use  of  the  method  is  inadvisable,  although  it 
does  consider  the  order  in  time  of  the  items  of  the  series.  Hooker's  method 
uses  the  differences  between  the  successive  items  of  the  series  in  place  of 
the  differences  between  the  items  and  the  mean,  in  the  computation  of  the 
coefficient.  It  is  clear  that  the  differences  between  the  successive  items  of 
the  series  would  not  be  changed  if  a  constant  were  added  to  or  subtracted 
from  each  term  of  the  series.  So,  here  again,  the  coefficient  may  give 
incorrect  results. 
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Professor  Persons  has  criticized  the  Degree  of  Correspondence  without 
taking  the  trouble  to  understand  how  it  is  computed  and  the  underljring 
assumptions.  In  the  first  place,  the  Degree  of  Correspondence  was  de- 
vised primarily  to  be  used  with  index  nimibers.  Bearing  in  mind  the 
nature  of  index  numbers,  it  seems  reasonable  to  hold  that  there  is  perfect 
correspondence  between  two  series  of  index  numbers  if  they  both  move  in 
the  same  direction  and  the  relative  amounts  of  change  are  the  same.  One 
form  of  the  Degree  of  Correspondence  was  used  in  which  account  was 
taken  only  of  the  direction  of  the  change  and  another  form  (used  only  in 
testing  the  proofs  of  the  Quantity  Theory  of  Money)  where  both  the  direc- 
tion and  the  amount  of  the  change  were  considered.  This  latter  form  Pro- 
fessor Persons  computed  incorrectly  in  his  examples.  The  operation  which 
he  describes  of  making  the  first  terms  of  the  two  series  equal  must  be  re- 
peated for  each  pair  of  terms  of  the  series,  and  not  be  done  just  once  for 
the  whole  series.  Again,  the  examples  by  which  Professor  Persons  seeks 
to  show  that  the  Degree  of  Correspondence  is  erratic,  simply  show  that  he 
has  a  different  definition  of  perfect  correspondence.  He  gives  series  in 
arithmetic  progression  or  where  the  absolute  changes  in  one  are  a  given 
number  of  times  the  changes  in  the  other,  while,  as  was  shown,  the  Degree 
of  Correspondence  is  based  on  the  idea  that  perfect  correspondence  means 
equal  relative  changes.  Professor  Persons's  idea  of  perfect  correspond- 
ence seems  to  be  merely  that  the  relationship  between  the  two  series  shall 
be  expressible  in  an  algebraic  equation  of  the  first  degree.  He  has,  of  course, 
as  good  a  right  as  anyone  to  make  a  definition  of  perfect  correspondence. 
But  it  is  hardly  fair  to  call  the  Degree  of  Correspondence,  based  on  another 
idea  of  perfect  correiBpondence,  erratic,  simply  because  it  does  not  fit  his 
definition.  In  the  case  of  all  the  examples  given  on  page  81  of  the  review, 
the  Degree  of  Correspondence  for  the  direction  of  the  change  would  be  +1» 
since  the  direction  of  the  movement  is  the  same  throughout.  If,  however, 
we  consider  the  amount  of  the  change  as  well  as  its  direction,  the  Degree 
of  Correspondence  for  the  first  series  is  +.65,  for  the  second  is  +.12,  and 
for  the  third  is  +  .21.  These  varying  results  show  that  the  amounts  of  the 
relative  changes  are  different  and  not  that  the  Degree  of  Correspondence  is 
erratic. 

Professor  Persons's  point  about  the  relation  of  the  Degree  of  Correspond- 
ence to  the  growth  element  or  trend  is  not  clear.  Would  he  have  us 
believe  that  there  is  no  correspondence  between  two  series  because  the 
similarity  is  imputed  to  like  growth  elements?  Moreover  the  Degree  of 
Correspondence  can  be  used  to  test  the  correspondence  between  the  trends 
of  two  series  or  the  deviations  from  the  trends  of  the  series. 

The  flippant  inquiry  as  to  whether  the  circulation  is  increased  by  drinking 
alcoholic  beverages  or  vice  versa,  appears  gratuitous.  Exactly  the  same 
problem  of  which  is  cause  and  which  is  effect  or  whether  there  is  any  causal 
relationship  would  arise  if  one  used  the  Pearsonian  Coefficient  of  Correla- 
tion. 

University  of  Cincinnati. 

Jambs  D.  Magek. 
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REJOINDER. 

The  point  at  issue  between  Dr.  Magee  and  myself  concerns  the  reliability 
and  accuracy  of  the  second  of  the  two  methods  which  he  uses  to  measure 
the  correlation  between  two  series  of  paired  items.  He  says  that  the  first 
method  gives  a  "rough"  measure  of  correlation,  while  the  second  is  "a 
more  accurate  form  of  the  degree  of  oorrespondenc. "  (Quarterly 
Publications,  June,  1912,  pp.  179-180).  I  agree  with  his  characteriza- 
tion of  the  first  method  but  hold  that  the  second  method  not  only  gives 
erratic  and  unreliable  results,  but  that  it  can  not  be  considered  a  measure 
of  correlation  at  all.  Our  difference  is  not  merely  a  difference  of  opinion  as 
to  what  constitutes  perfect  correlation. 

Dr.  Magee  describes  his  "more  accurate"  form  of  the  Degree  of  Corre- 
spondence as  follows:  "The  percentages  of  increase  or  decrease  for  the 
corresponding  items  are  computed,  and  the  smaller  is  divided  by  the  larger. 
After  this  number  has  been  computed  for  each  pair  of  values,  the  arithmetic 
mean  is  taken  and  the  result  gives  the  Degree  of  Correspondence  in  the 
form  which  considers  the  amount  as  well  as  the  direction  of  the  changes" 
(Money  and  Prices,  p.  7). 

Let  us  apply  this  method  to  the  following  hypothetical  series: 


Year. 

A. 

B. 

C. 

D. 

1900 

100.0 

100.0 

100.0 

100.0 

1901 

101.0 

110.0 

101.0 

110.0 

1902 

102.0 

121.0 

202.0 

121.0 

1903 

103.0 

133.1 

181.8 

119.8 

1904 

104.0 

146.4 

163.6 

0 

Columns  A  and  B  are  increasing  geometrical  progressions,  i.  e.,  each  item 
is  obtained  from  the  preceding  item  by  adding  1  per  cent,  and  10  per  cent., 
respectively.  The  direction  of  the  change  is  the  same  throughout  the 
series  A  and  B.  The  ratio  of  the  percentages  of  increase  is  constant  and 
equal  to  i*^,  and  the  arithmetic  average  which  gives  the  Degree  of  Corre- 
spondence is,  therefore,  rV-  ^  ^^  should  make  the  computation  for 
series  A  and  another  geometrical  progression  with  2  per  cent,  as  the  rate 
of  increase  the  Degree  of  Correspondence  would  be  }.  It  is  evident 
that  two  series  which  move  together,  each  having  a  constant  rate  of  change, 
may  be  built  up  to  give  any  desired  value  to  the  Degree  of  Correspondence. 
It  appears,  then,  that  the  coefficient  measures  not  correlation  but  average 
ratio  of  the  rates  of  change.  However,  interchanging  the  rates  of  change 
for  corresponding  items  does  not  affect  the  result.  To  illustrate:  Column 
C  is  constructed  by  adding  1  per  cent.,  then  100  per  cent.,  and  subtracting 
10  per  cent.,  then  10  per  cent.;  column  D  is  constructed  by  adding  10  per 
cent.,  then  10  per  cent.,  and  subtracting  1  per  cent.,  then  100  per  cent. 
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from  or  to  each  item  to  get  the  succeeding  item.  In  each  case  the  ratio 
of  the  percentages  is  i^,  making  the  Degree  of  Correspondence  between 
series  C  and  D  equal  to  -nr,  which  was  the  result  obtained  for  series  A 
and  B. 

It  is  clear,  then,  that  Dr.  Magee  uses  the  word  "correlation"  to  indicate 
something  quite  different  from  the  accepted  connotation  of  that  term. 
A.  L.  Bowley  has  well  expressed  the  generally  accepted  meaning  of  correla- 
tion as  follows:  ''When  two  quantities  are  so  related  that  the  fluctuations 
in  one  are  in  sympathy  with  the  fluctuations  of  the  other,  so  that  an  increase 
or  decrease  of  one  is  found  in  connection  with  an  increase  or  decrease  (or 
inversely)  of  the  other,  and  the  greater  the  magnitude  of  the  changes  in  the 
one,  the  greater  the  magnitude  of  the  changes  in  the  other,  the  quantities 
are  said  to  be  correlated"  (Elements  of  Statistics,  p.  316).  Any  coefficient 
of  correlation,  therefore,  when  applied  to  two  time  series  should  measure 
their  synchronization;  it  should  be  large  if  fluctuations  occur  at  the  same 
time  and  if  small  or  large  fluctuations  of  one  series  occur  with  relatively 
small  or  large  fluctuations  of  the  other  series.  The  Pearsonian  Coefficient 
computed  in  the  usual  way  for  series  A  and  B  would  be  very  high  and  posi- 
tive, while  for  series  C  and  D  it  would  be  low  and  negative. 

The  Degree  of  Correspondence  does  not  give  the  extent  of  correlation, 
but  it  does  give  the  average  ratio  of  relative  change,  a  distinctly  different 
concept.  If  we  let  x  represent  any  item  in  the  A  column,  y  the  correspond- 
ing item  in  the  B  colunm,  and  n  the  nimiber  of  years  from  1900,  then  x  «- 100 

Ice  X —2    log  v — 2 
(1.01)**  and  y=  100  (1.10)^  giving  ,       ,  ^,  -=,       ,  ,^.    The  last  equation 

log  1.01    log  1.10 

states  that  for  every  increase  of  1  per  cent,  in  x  there  is  an  increase  of  10 
per  cent,  in  y.  It  is  to  be  noticed  that  this  is  a  linear  relation  between  log 
X  and  log  y  so  that  if  the  Pearsonian  Coefficient  of  Correlation  be  computed 
for  the  logarithms  of  the  numbers  in  columns  A  and  B  it  will  be  -f-1,  indi- 
cating the  maximum  degree  of  direct  correlation.  This,  of  course,  results 
from  the  assumption  that  the  corresponding  items  of  the  series  A  and  B 
have  an  exact  mathematical  relationship  existing  between  them,  in  this 
case  the  compound  interest  law.  If  we  should  use  the  corresponding  values 
of  columns  A  and  B  as  codrdinates  the  points  thus  located  would  be  upon 
and  determine  a  curve  similar  to  the  solid  line  in  the  accompanying  diagram, 
the  curve  being  the  curve  of  regression.  If,  as  would  be  the  case  when  we 
are  dealii^  with  questions  of  correlation,  the  items  of  column  A  change 
approximately  1  per  cent,  while  the  corresponding  items  of  column  B  change 
approximately  10  per  cent.,  then  the  plotted  points  would  be  located  in 
proximity  to  the  curve.  The  Pearsonian  Coefficient  of  Correlation,  com- 
puted for  the  logarithms,  gives  a  measure  of  the  closeness  of  grouping  of  the 
points  about  the  compound  interest  curve,  the  curve  of  regression  in  this 


Dr.  Magee  has  confused  the  idea  of  correlation  (closeness  with  which 
the  actual  corresponding  fluctuations  obey  any  law  which  we  may  select) 
and  the  law  which  we  sedect  for  the  test.  It  happens  that  the  law  usually 
selected  is  the  simplest,  that  is,  the  question  we  usually  put  is  this:    Does 
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an  increase  or  decrease  of  a  units  in  one  series  correspond  to  an  increase  or 
decrease  (or  inversely)  of  b  units  in  the  oth^  series?  In  the  case  stated 
our  ciirve  of  regression  becomes  a  straight  line  and  the  Pearsonian  Coeffi- 
cient of  Correlation  measures  the  closeness  of  grouping  of  points  about 
this  straight  line  (see  Yule's  Theory  of  Statistics,  p.  202). 

Let  me  call  attention  to  the  fact  that  Dr.  Magee's  two  methods  give 
widely  different  results  when  applied  to  the  same  pair  of  series.  The 
Degree  of  Correspondence  for  Kemmerer's  figures  for  relative  circulation 
and  general  prices  comes  out  +0.48  and  +0.20,  respectively.  When  there 
is  conflict  Dr.  Magee  abides  by  the  result  of  the  second  method,  the  one 
which  I  have  criticized. 

In  conclusion  it  may  be  pointed  out  again  that  where  yearly  figures  are 
correlated,  such  as  the  indices  of  prices  of  nine  railway  bonds  on  the  New 
York  Stock  Exchange  and  the  net  deposits  of  New  York  Clearing  House 
banks,  like  growth  elements  may  be  the  cause  of  the  high  Degree  of  Corre- 
spondence obtained;  the  risk  element  in  the  bonds  may  be  steadily  decreas- 
ing as  population  increases  along  the  railways  and  the  net  deposits  may  be 
steadily  increasing  because  of  the  growth  of  New  York  banks  due  in  turn 
to  the  growth  of  New  York  City. 

Warren  M.  Persons. 
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Amid  the  pressure,  never  more  clearly  accentuated  than 
now,  of  problems  that  reach  into  the  fundamentals  of  our 
social  and  national  existence,  it  may  seem  rather  remote  to 
speak  about  statistical  ideals  before  an  audience  of  economists 
and  sociologists,  containing  but  a  sprinkling  of  professed 
statisticians.  It  would  be  far-fetched  were  I  to  indulge  in 
speculations  about  the  ultimate  possibilities  of  a  sublimated 
application  of  the  statistical  method.  Some  problem  peculiar 
to  the  science  of  statistics  could  properly  be  discussed,  but  it 
might  interest  only  a  few.  Although  being  concerned  with 
ideals,  I  intend  to  touch  upon  practical  subjects  of  general 
importance.  Economists,  sociologists — all  of  us — have  at 
least  this  in  common  that  we  require  that  ground-work  for 
theory  as  well  as  for  practical  endeavor  which  statistics  pro- 
vide. Gradually  a  recognition  of  this,  the  universal  need  of 
fact-bases,  is  becoming  more  and  more  pronounced  among  us. 
The  statistician  welcomes  this  trend  toward  finding  out  the 
truth  about  things,  instead  of  fancifully  speculating  about 
them,  for  it  marks  an  approach  to  the  ideals  he  professes. 

The  general  attitude  towards  statistics,  and  one  perhaps 
especially  characteristic  of  this  country,  is  curiously  paradoxi- 
cal. We  cry  aloud  for  facts;  there  is  a  voracious  and  indis- 
criminating  appetite  for  figures,  or  rather  for  the  nourishment 
they  afford  to  argimient  and  propaganda;  statesmen,  teachers, 
preachers,  publicists,  and  men  in  the  street  exemplify  it.  It 
is  a  dyspeptic  appetite,  if  you  please,  because  of  the  ill-assorted 
wares  upon  which  it  feeds.  On  the  other  hand,  there  is  an 
almost  equally  common  and  more  or  less  outspoken  distrust  of 
statistics  or  of  the  widespread  application  of  the  statistical 

*  PreiidentUI  ftddren  tt  the  annual  meeting  of  the  American  Statiftical  Aesooiation,  Princeton,  N.  J., 
r  28. 1014. 
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method  as  a  means  of  obtaining  working  knowledge.  Whether 
it  roots  in  a  lack  of  appreciation  of  facts  or  frequently  signifies 
merely  an  aversion  to  the  alleged  cut-and-dried,  tedious  proc- 
esses by  which  statistics  are  evolved  matters  not.  There  is  a 
common  state  of  mind  in  this  country  which  is  typified  by  the 
remarks  of  a  certain  Tiu*kish  official  in  a  reply  to  an  English 
seeker  after  statistical  information: 

"The  thing  you  ask  of  me  is  both  difficult  and  useless. 
Although  I  have  passed  all  my  days  in  this  place,  I  have  neither 
counted  the  houses  nor  inquired  into  the  number  of  the  in- 
habitants; and  as  to  what  one  person  loads  on  his  mule  and 
the  other  stows  away  in  the  bottom  of  his  ship,  that  is  no  busi- 
ness of  mine.  But  above  all,  as  to  the  previous  history  of  this 
city,  God  only  knows  the  amount  of  dirt  and  confusion  the 
infidels  may  have  eaten  before  the  coming  of  the  sword  of 
Islam.  It  were  unprofitable  for  us  to  inquire  into  it.  Oh  my 
soul!  Oh  my  lamb!  seek  not  after  things  which  concern  thee 
not!  .  .  .  God  created  the  world  and  shall  we  liken  our- 
selves to  Him  in  seeking  to  penetrate  into  the  mysteries  of 
His  creation?  Shall  we  say  behold  this  star  spinneth  around 
that  star,  and  this  other  star  with  a  tail  goeth  and  cometh  in 
so  many  years?  Let  it  go!  He  from  whose  hand  it  came  will 
guide  and  direct  it!"  * 

One  can  sympathize  with  contempt  for  a  useless  prjdng  into 
things  that  concern  us  not,  which  unfortunately  marks  not  a 
little  of  so-called  social  investigation.  There  is  much  statistical 
delving  which  merits  ridicule  because  it  simply  denotes  a 
stale  industry  applied  to  matters  that  profit  no  one,  an  inabil- 
ity to  distinguish  between  essentials  and  unessentials,  or  an 
unwholesome  curiosity  about  the  purely  trivial.  Yet  the  prev- 
alent disrespect  for  that  fact  presentation  which  we  call 
statistics  has  a  deeper  cause.  It  is  not  solely  the  too  frequent 
neglect  of  the  wise  maxim  that  only  persons  of  good  repute 
should  be  permitted  to  officiate  as  statisticians,  which  accounts 
for  low  standards  in  valuing  statistics.  Nor  is  the  trouble 
only  with  the  inaptitude  or  unintelligence  of  the  consumers  of 
statistical  products. 

Perhaps    we    shall  get  closer  to  the  truth  by  asking,  Is 

♦  From  Sir  A.  Layard's  •*  Nineveh  and^Babylon.** 
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there  enough  conscientious  endeavor  to  cultivate  the  science 
of  statistics?  Let  the  schools  and  universities  answer.  Where 
can  one  turn,  confident  of  getting  competent  training  as  a 
statistician?  I  mean  not  merely  a  smattering  of  theory  or 
cleverness  in  making  diagrams,  but  a  training  that  fits  a  man 
for  the  difficult  task  of  mass-observations  of  fact,  so  that  he  is 
equipped  to  meet  demands  in  positions  of  high  responsibility 
in  public  or  private  service.  It  were  ungracious  to  probe  far 
and  deep  for  an  answer.  We  can  find  a  sufficient  one  in  the 
circumstance  that  as  a  rule  our  professional  statisticians  are 
self-taught  or  get  their  training,  which  often  may  be  imperfect 
and  one-sided  enough,  by  the  aid  of  others  whose  only  school- 
master had  been  experience.  In  an  exceptional  office  one  may 
have  the  good  f ortime  to  come  under  the  tutelage  of  a  man  of 
broad  views  and  unswerving  high  aims,  and  at  least  imbibe 
certain  statistical  ideals.    But  this  is  a  rare  exception. 

The  uncontrovertible  truth  is  that  our  universities  do  not 
take  the  lead  in  this  respect  which  rightfully  belongs  to  them. 
The  stepmotherly  treatment  generally  accorded  statistics  as 
a  discipline,  I  need  not  specify.  There  are  the  curricula — 
you  know  them  better  than  I — ^they  speak  for  themselves. 
Where  is  the  leadership  of  our  schools  of  learning  in  actual 
statistical  work?  Take  by  contrast  a  country  which  is  not 
precisely  popular  in  the  United  States  at  the  present  time,  but 
which  at  least  is  giving  abundant  evidence  of  marvellous 
efficiency.  One  may  venture  so  far  as  to  say  that  its  efficiency 
rests  in  no  small  part  upon  training  in  assembling  and  inter- 
preting facts.  In  Germany,  it  is  the  Herr  Professor  and  Doc- 
tor, himself  trained  in  the  schools,  who  directs  statistical  activ- 
ities whether  at  the  head  of  national  imdertakings  or  as  the 
principal  of  municipal  statistical  bureaus  or  in  other  similar 
capacity.  Of  other  countries.  Prance,  Italy,  Austria-Hungary, 
and  many  smaller  ones,  the  same  is  true,  if  perhaps  in  a  lesser 
degree.  It  would  be  an  evasion  of  the  issue  to  say  that  our 
conditions  do  not  afford  opportunities  of  a  similar  character. 
The  truth  is  rather  that  our  universities  do  not  provide  men 
to  seize  the  opportunities  at  hand.  At  bottom  lies  the  fact 
that  the  training  is  not  afforded  which  fits  for  leadership. 
Only  the  imusual  man  is  capable  of  attaining  it  without  the 
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preliminary  guidance  which  might  equip  those  of  lesser  native 
talent. 

Perhaps  one  reason,  but  hardly  an  adequate  excuse,  for  the 
neglect  of  statistics  in  our  learned  schools  is  the  difficulty  of 
teaching  the  subject.  Yet  it  can  be  done  successfully  so  as  to 
serve  the  double  purpose  of  training  statisticians  and  prepar- 
ing others  to  become  discriminating  consumers  of  statistics. 

It  is  an  imgrateful  task  to  point  out  these  commonplace 
grievances;  but  if  we  are  to  speak  of  ideals  it  is  necessary 
first  to  accoimt  for  some  perfectly  obvious  shortcomings  of  the 
present  day.  The  imreasoning  attitude  many  take  toward  sta- 
tistical work  is  all  too  explicable.  The  spurious  article  parading 
under  the  name  of  statistics  circulates  without  let  or  hindrance. 
Perhaps  later  on  its  lack  of  genuineness  may  be  revealed,  but 
then  the  mischief  is  done.  It  is  not  merely  a  question  of  hunt- 
ing down  these  statistical  untruths,  an  almost  hopeless  chase, 
but  of  their  effect  upon  our  habits  of  thought.  Then  there  is 
a  singular  superstition  that  anyone,  no  matter  how  com- 
pletely lacking  in  training,  and  even  ordinary  aptitude,  may 
be  employed  in  pretentious  statistical  undertakings.  The 
schools  of  learning  are  not  guiltless  in  this  respect,  nor  are 
the  private  organizations  that  profess  a  certain  leadership. 
Under  such  circumstances  it  is  hardly  becoming  to.  blame 
severely  the  appointive  powers  when  they  so  frequently 
place  men  in  offices  of  high  responsibility  to  whom  statistics 
is  a  meaningless  term. 

It  is  not  open  to  dispute  that,  speaking  generally,  we  have  a 
statistical  output  which  is  as  lacking  in  quality  as  it  is  truly 
appalling  in  quantity;  that  a  multitude  of  so-called  investi- 
gations show  still-born  results;  and  that  other  statistical  in- 
quiries simply  weary  the  student  because  they  yield  nothing 
worth  while  and  therefore  fail  to  instruct.  What  wonder  that 
there  is  more  or  less  articulate  protest  against  the  waste  of 
time  and  effort  in  statistical  work,  coupled  at  times  with  an 
emphatic  condemnation  of  efforts  to  pry  into  affairs  that  con- 
cern us  not!  Why  wonder  at  the  prevalent  skepticism  toward 
statistical  statements,  although  some  of  those  who  exemplify  it 
would  by  no  means  be  deprived  of  the  opportimity  for  making 
such  statements!    And,  lastly,  what  wonder  that  the  profes- 
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sion  of  statistics  has  not  quite  attained  the  honorable  place  in 
this  country  which  is  its  right!  Much  of  this  may  sound  trite 
and  elementary  but  must  be  reiterated  until  better  conditions 
emerge. 

Here,  then,  are  indicated  some  of  the  modest  statistical 
ideals  toward  which  we  should  strive.  The  basic  requirement 
is  that  the  schools  of  learning  should  do  their  duty  in  afford- 
ing a  training  that  will  enable  men  not  only  to  become  stu- 
dents of  statistics  but  to  engage  in  the  profession  of  statis- 
tics. The  demand  for  qualified  workers  grows  more  and  more 
insistent,  while  efforts  to  meet  it  continue  to  lag.  The  urgency 
of  the  situation  is  almost  too  patent  for  discussion.  Under 
the  tutelage  of  the  universities  as  well  as  of  statistical  offices  of 
recognized  standing,  the  pretentious  tribe  of  incompetents  who 
bring  the  very  name  of  statistics  into  disrepute  would  be 
supplanted  by  trained  observers  of  and  earnest  seekers  after 
facts.  We  should  no  longer  witness  the  distressing  spectacle 
of  well-meaning  but  untrained  men  and  women  being  set  at 
tasks  which  profit  not  and  spell  waste  of  public  and  private 
money.  The  profession  of  statistics  would  attain  that  dig- 
nity and  public  confidence  to  which  it  is  entitled.  And  under 
the  conditions  sketched  it  seems  reasonable  to  expect  that  the 
present  attitude  of  the  consumer  of  statistics  might  be  happily 
modified.  He  would  learn  to  cultivate  an  appetite  for  whole- 
some things  and  be  saved  the  ills  of  a  statistical  indigestion 
which  now  only  the  wary  can  escape.  Lastly,  there  would  be 
put  at  the  disposal  of  men  of  the  learned  professions  the 
material  that  is  so  necessary  in  much  of  their  work. 

If  there  is  abundant  reason  in  this  country  to  ask  forgiveness 
for  statistical  shortcomings,  there  is  as  ample  cause  to  seek  for 
wisdom  and  intelligence  in  order  to  do  much-needed  work  well. 
To  enumerate  all  of  it  would  be  tedious  and  a  repetition  of  the 
fairly  obvious.  I  will,  however,  venture  one  suggestion.  We 
must  learn  to  show  greater  patience  in  acquiring  elementary 
facts  in  the  wide  domain  of  statistics.  This  is  one  of  the  greatest 
needs;  the  refinements  can  wait.  Our  proneness  to  reason  and 
act,  through  legislation  and  otherwise,  upon  insufficient  fact 
bases,  to  make  a  fetish  of  theories  without  subjecting  their 
value  to  the  simplest  test,  do  not  make  for  intelligent  progress, 
no  matter  what  political  or  social  problem  is  involved. 
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Passing  by  the  wide  fields  of  fact  which  need  to  be  industri- 
ously explored,  I  wish  to  direct  your  special  attention  to  the 
question  of  organization  for  statistical  efficiency.  Without 
doubt  a  large  part  of  the  existing  confusion,  and  the  uncoSr- 
dinated  and  often  disappointing  results  of  much  statistical 
work  are  to  be  sought  in  defects  of  organization.  I  am  of 
course  here  referring  chiefly  to  official  statistical  offices,  and 
am  not  concerned  with  details  but  with  certain  general  prin- 
ciples. Let  me  illustrate  by  an  example.  The  tremendous 
statistical  machinery  operated  by  the  federal  government  is 
known  to  us  all.  Its  growth  has  been  somewhat  haphazard; 
the  parts  do  not  all  fit;  there  is  duplication  of  work,  unnecessary 
friction,  and  waste.  In  short,  it  is  not  the  effective  engine  it 
should  be  and  can  be  made.  Various  reasons  may  be  as- 
signed for  this.  Statistical  offices  are  sometimes  filled  with 
an  eye  to  politics  rather  than  to  fitness;  proven  ability  may 
not  lead  to  promotion  or  adequate  compensation.  But  far 
more  vital  has  been  the  absence  of  a  competent  guiding  hand 
in  shaping  the  activities  to  be  set  in  motion. 

The  situation  demands  improvement.  And  the  means? 
Let  u3  assume  that  there  were  created  by  Congress  a  Central 
Statistical  Commission  composed  of  the  heads  of  Government 
departments  and  bureaus  that  have  important  statistical  work 
to  do,  reinforced  by  a  specified  number  of  men  drawn  from 
societies  like  the  American  Economic,  Sociological,  and 
Statistical  Associations,  the  Actuarial  Society,  and  perhaps 
other  learned  organizations,  and  with  other  members  ade- 
quately representing  the  professions  of  medicine  and  law  and 
special  branches  of  learning  like  biology.  Assume  also  that 
such  a  Commission  be  given  adequate  advisory  powers  to 
deal  with  all  that  pertains  to  statistical  organization,  plan- 
ning, and  work  within  the  federal  government.  Ought  it  not 
to  become  a  powerful  agent  for  smoothing  out  defects,  raising 
standards,  cultivating  the  now  bare  spots  in  the  statistical 
fields,  and  thus  bring  us  a  little  nearer  the  ideal  service? 

I  offer  you  no  new  idea.  Suggestions  similar  in  nature  have 
already  been  brought  to  the  attention  of  officialdom.  And 
outside  of  Germany  and  England  there  is  to  my  knowledge  not 
a  single  country  without  a  central  statistical  commission  upon 
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which  uniformly  men  of  the  highest  distinction  and  attainment 
are  known  to  serve.*  I  cannot  find  any  valid  reason  for  be- 
lieving that  we  should  fail  if  the  experiment  were  tried.  That 
anyone  among  us  should  refuse  the  honorable  place  upon  such 
a  commission  is  unthinkable.  But  unless  the  impulse  toward 
its  establishment  comes  from  us,  we  shall  expect  it  in  vain. 

Hitherto  we  have  as  a  body  largely  been  content  with  fault- 
finding, which  has  had  its  uses,  no  doubt,  but  of  course  has 
lacked  constructive  force.  The  stake  is  too  large  to  permit  us 
any  longer  to  remain  outside  as  passive  critics.  We  have  a 
duty  and  cannot  divest  ourselves  of  responsibility. 

The  principle  of  participation  in  official  statistical  work,  just 
alluded  to,  is  as  applicable  to  state  and  municipal  activities  as 
to  those  of  the  federal  government.  At  least  in  some  states 
there  are  men  and  institutions  sufficiently  qualified  to  exercise 
an  advisory  leadership  in  statistical  undertakings  which  too 
often  miss  fire  for  want  of  it.  Just  now,  for  instance,  several 
states  are  preparing  for  censuses.  Whether  their  results  will 
measure  up  to  expectations  should  be  our  concern  from  the 
moment  of  the  first  preparation  for  the  work.  Here  and  there 
are  signs  of  a  new  feeling  of  responsibility  in  these  things,  but 
concerted  action  is  still  wanting.  Has  not  the  time  come  to 
organize  for  it?  I  address  this  question  chiefly  to  members  of 
the  American  Statistical  Association,  but  also  to  the  economists 
and  sociologists. 

I  am  conscious  of  having  taken  the  unwelcome  part  of  a 
critic,  that  I  have  dwelt  on  somewhat  obvious  elementary  con- 
ditions and  needs,  perhaps  with  a  tinge  of  preachment.  Prob- 
ably I  shall  be  forgiven  for  the  sake  of  those  still  unattained 
ideals  which  we  all  profess  "and  toward  which,  I  trust,  we  are 
slowly  moving. 

*  In  Qennany,  many  of  the  differant  states  posseased  competent  statistical  oiganiiatioDs  before  the 
Empire  farou^t  them  into  closer  oonfederation.  The  Imperial  Statistical  Office  hrgely  supplies  the  need 
«f  a  Centnl  Commisnon.  So  far  as  Encland  is  oonoeined  one  may  modestly  hold  that  such  a  Commission 
voold  be  useful. 
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A  STANDARD  ACCIDENT  TABLE  AS  A  BASIS  FOR 
COMPENSATION  RATES. 

By  I.  M.  RuBiNOW,  Ph.D.,  Chief  Statistican,  Ocean  Accident  and  Guar- 
antee  Corporation^  Ltd. 


The  rapid  growth  of  compensation  legblation  in  this  country 
has  created  a  sudden  demand  for  accident  statistics  which  the 
American  statistical  literature  was  utterly  unable  to  meet. 
The  majority  of  American  compensation  acts  are  based  upon 
private  compensation  insurance  which  may  be  solvent  only 
when  based  upon  accurate  premium  computations.  The  Ger- 
man method  of  assessment  insurance  for  industrial  accidents 
can  only  be  successful  when  built  upon  a  compulsory  organ- 
ization of  the  insurance  carrier.  This  method  has  been  fol- 
lowed in  a  few  states  only,  notably  Washington  and  West 
Virginia.  The  difficult  problem  of  calculating  proper  rates  for 
compensation  insurance,  rates  which  should  not  be  excessively 
high  and  yet  sufficient  to  meet  all  the  slowly  developing 
charges  resulting  from  accidental  injuries,  found  the  business 
of  casualty  insurance  somewhat  unprepared.  The  develop- 
ment of  compensation  legislation  was  so  precipitated  and  so 
unexpected  that  there  was  little  time  to  prepare  the  necessary 
material. 

As  compensation  was  a  substitute  for  the  discredited  system 
of  employer's  liability,  so  insurance  of  the  obligations  created 
by  compensation  acts  developed  out  of  the  methods  of  employ- 
er's liability  insurance.  Naturally  enough  the  casualty  com- 
panies (that  is  the  insurance  companies  writing  so-called  mis- 
cellaneous lines,  including  almost  all  lines  outside  of  life^ 
fire  and  marine,  liability  insurance  being  the  most  important 
of  these)  were  forced  to  rely  upon  the  experience  under  lia- 
bility insurance  for  making  hurried  estimates  as  to  the  prob- 
able cost  of  accident  compensation.  It  became  evident  very 
soon  that  the  two  systems  were  entirely  different,  not  only 
from  the  point  of  view  of  social  justice,  but  also  from  that  of 
insurance  practice.    The  experience  under  one  was  of  little 
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service  in  shaping  methods  for  the  conduct  of  the  other  branch 
of  insurance.  For  the  benefit  of  statisticians  not  familiar  with 
the  conditions  of  employer's  liability  insurance  these  may  be 
briefly  stated  here: 

An  employer's  liability  insurance  contract  obligates  the 
insurance  company  (for  a  certain  consideration  stipulated  in 
advance  and  known  as  the  premium)  to  reimburse  the  insured 
employer  in  case  he  is  called  upon  to  pay  damages  for  accidental 
injuries  sustained  by  his  employees  in  accordance  with  the 
verdict  of  a  court.  In  practice  the  insurance  company,  in 
order  to  reduce  the  possible  losses  through  such  court  verdicts, 
undertakes  to  defend  the  suit  and  also  endeavors  to  settle 
amicably  out  of  court  as  many  suits,  or  claims  threatening  to 
become  suits,  as  possible.  Naturally,  the  losses,  while  depend- 
ing upon  the  frequency  and  severity  of  the  injuries  sustained, 
do  not  at  all  bear  any  definite  relation  to  them.  Perhaps  in 
an  equal  degree  they  depend  upon  the  stringency  of  the  lia- 
bility  legislation  of  each  particular  state,  upon  the  nature  of 
the  court  decisions  as  to  the  validity  of  the  "Three  Defenses," 
upon  the  skill  of  the  attorneys  in  defending  suits  and  arguing 
appeals,  and  upon  the  efliciency  of  adjusters  to  settle  a  large 
number  of  claims  before  the  injured  employees  are  tempted  to 
bring  suit  against  the  employer. 

In  compensation  insurance  the  cost  in  any  one  industry 
evidently  depends  entirely  upon  the  number  and  character  of 
the  injuries  occurring  in  that  industry,  as  well  as  upon  the 
amount  of  compensation  granted  by  the  particular  law. 
Under  employer's  liability  laws  there  frequently  is  no  logical 
or  equitable  relation  between  the  character  of  the  injury  and 
the  cost  of  settlement.  Very  much  more  depends  upon  the 
existing  legal  evidence  as  to  the  cause  and  the  manner  of 
occurrence  of  the  accidents.  For  this  reason  the  legal  features 
of  the  cases  are  much  more  carefully  studied  than  their  surgical 
or  medical  features.  Every  large  casualty  company  had  some 
sort  of  a  statistical  organization  even  before  the  advent  of 
compensation  legislation,  but  the  statistical  work  done 
approached  the  problem  from  a  different  point  of  view.  The 
experience  studied  dealt  largely  with  the  relations  between 
money  losses  paid  and  premiums  collected,  or  the  exposure  in 
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dollars  of  pay  roll,  so  as  to  obtain  either  the  loss  ratio  or  the 
so-called  pure  premium.* 

Very  seldom  were  the  accidents  reported  studied,  and 
almost  never  were  their  physical  nature  or  their  economic 
effect  upon  the  earning  capacity  of  the  wage-earner  considered. 

This  experience  for  numerous  minute  subdivisions  of  indus- 
try was  almost  the  only  available  source  of  information  upon 
which  to  build  compensation  rates.  No  wonder  then  that  the 
rates  at  first  proposed  were  in  the  nature  of  guesses  only,  and 
many  of  them  went  far  beyond  the  mark.  An  effort  was  made 
by  the  central  rate-making  organization  of  the  casualty  com- 
panies to  utilize  the  experience  of  the  so-called  workmen's 
collective  insurance.!  This  is  a  form  of  insurance  more  closely 
approaching  workmen's  compensation  because  it  covets  em- 
ployees of  certain  establishments  for  all  accidental  occupa* 
tional  injuries  irrespective  of  fault,  and  the  benefits  are  subject 
to  a  definite  schedule,  though  very  much  more  limited  than  any 
schedule  of  benefits  under  compensation.  The  records  of  this 
form  of  accident  insurance,  had  they  been  properly  kept  and 
had  there  been  enough  of  them,  would  have  presented  very 
valuable  information  as  to  the  number  and  nature  of  accidents 
in  separate  industries.  Unfortimately  the  volume  of  this  busi- 
ness available  to  the  rate-making  bureau  was  much  too  small, 
perhaps  a  paltry  $100,000,000  of  wage  exposure,  equal  to  some 
200,000  employees  working  for  one  year.  This  amount, 
divided  into  many  different  industries,  leaves  very  little  to 
depend  upon  for  most  independent  industries.  Besides,  the 
actual  records  were  very  far  from  satisfactory  as  to  the  nature 
of  the  injury  and  duration  of  disability.  Instead  of  the  acci- 
dent experience  under  these  collective  policies,  their  loss  expe- 
rience was  utilized  as  a  starting  point  and  the  rates  charged  for 

*By  Umb  ntio  is  meant  the  peroeotace  proportion  between  lonei  and  premiums.  By  pure  premium 
ianndentood  the  ooet  of  looeB  per  hundred  dolhn  of  wages  paid  by  the  Inaured  employer  to  hb  employees. 
This  method  of  computation,  as  well  as  the  reference  of  all  computations  to  the  txpomxn  of  wages  paid 
rather  than  pencms  emi^oyed,  is  unsatisfactory  &om  the  point  of  view  of  theoretical  aoddeot  statistioi, 
but  is  explained  by  the  conditions  of  the  bosinesk  Ideal  accuracy  would  undoubtedly  require  that  the 
number  of  employees  and  the  time  q)ent  in  work  be  computed,  but  there  are  so  many  practical  difficulties 
in  the  way  of  accurate  determination  of  these  hats  by  thousands  of  independent  employers  that  the 
rough  and  ready  measurement  of  the  risk  by  the  yohme  of  pay  roll  in  practice  presents  much  more  aoou- 
rate  results. 

t  See  article,  "Establisfaing  Rates  for  Workmen's  Compensation,'*  by  Theodore  E.  Qaty,  Marka  World 
and  ChronicU,  January  11, 1913. 
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insurance  under  that  form  of  contract.  But  as  these  rates 
were  originally  computed  from  very  limited  data,  the  build- 
ing could  not  be  stronger  than  the  foimdation.  There  is  no 
doubt  that  the  dissatisfaction  of  employers  with  the  conduct  of 
compensation  insurance  during  the  first  experimental  years 
was  largely  caused  by  the  absence  of  accurate  data  from  which 
scientific  rates  could  have  been  built. 

The  question  has  often  been  asked  why  the  voluminous  and 
carefully  studied  accident  statistics  of  European  coimtries  has 
not  been  utilized  at  this  critical  moment.  Germany,  for 
instance,  having  begim  insurance  against  industrial  accidents 
nearly  thirty  years  earlier,  possesses  almost  a  library  of  statis- 
tical material  on  this  problem.  There  were  several  reasons 
why  that  experience  was  not  and  could  not  have  been  utilized. 

To  begin  with,  a  widespread  feeling  of  skepticism  in  regard 
to  all  European  experience  may  often  be  found  even  among 
students  of  social  conditions,  and  is  especially  strong  among 
practical  American  business  men.  While  in  life  insurance 
mathematically  accurate  data  have  been  in  use  for  many 
decades,  casualty  insurance  is  still  managed  very  largely  as  a 
business  and  very  little  as  a  science.  Knowledge  of  foreign 
statistical  sources  among  casualty  men,  with  a  few  notable 
exceptions,  was  rare.  It  was  easy  to  argue  that  European 
statistics  were  utterly  inapplicable  because,  as  everyone  would 
readily  admit,  our  own  industrial  activity  is  so  much  more 
hazardous,  accident  prevention  less  known,  factory  inspection 
less  efficient,  and  for  these  reasons  the  number  of  industrial 
accidents  is  very  much  greater.  Moreover,  the  various 
European  compensation  acts  are  quite  different  from  each 
other,  especially  in  their  provisions  as  to  the  prescribed  scales 
of  compensation,  and  the  American  acts  still  more  different 
from  the  European  acts,  and  unfortunately,  from  each  other. 

Furthermore,  European  accident  statistics  are  published 
and  studied  according  to  many  different  methods.  Efforts 
to  establish  a  uniform  system  of  accident  statistics  in  Europe 
though  advanced  by  the  International  Statistical  Institute 
have  not  as  yet  been  successful.  The  definition  of  what  con- 
stitutes an  accident,  the  distribution  of  accidents  into  groups 
according  to  their  surgical  and  economic  results  (that  is  as  to 
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the  physical  nature  of  the  injury  and  as  to  its  effects  upon  the 
earning  capacity  of  the  victim)  the  classification  of  industries 
used,  etc.,  all  this  is  different  in  every  known  statistical  source. 
Finally,  the  statistics  published  are  in  such  a  form  as  to  be  much 
more  useful  for  general  social  purposes  than  for  the  computa- 
tion of  rates.  It  may  be  very  instructive  to  know  that  the 
accident  frequency  in  the  metal  workmg  industry  is  50  per 
cent,  higher  than  in  the  woodworking  industry,  but  the  insur- 
ance carrier  does  not  imdertake  to  insure  either  the  one  or  the 
other.  Insurance  must  be  written  and  rates  quoted  for  cer- 
tain industrial  establishments  manufacturing  definite  articles 
or  for  contractors  performing  definite  jobs,  and  no  European 
source  presents  its  data  in  sufficient  detail  to  meet  the  demands 
of  the  practical  casualty  imderwriter  for  specific  information 
in  regard  to  some  1,500  different  classifications  of  industrial 
undertakings.  All  this  explains  why  it  is  impossible  to  draw 
directly  upon  European  sources  for  the  necessary  information. 
Does  it  follow,  therefore,  that  all  European  experience  is  alto- 
gether worthless  to  help  meet  the  difficulties  arising  out  of  the 
application  of  compensation  acts  in  this  country  during  the 
first  few  years? 

In  an  article  published  early  in  the  history  of  compensation* 
the  writer  suggested  a  method  for  computing  compensation 
rates  by  means  of  utilizing  all  possible  American  and  European 
statistics.  The  method  suggested  may  be  outlined  by  means 
of  the  following  quotations: 

All  scientific  rates  must  include  the  following  three  elements: 
first,  agent's  commissions;  second,  expenses  of  central  admin- 
istration; third,  the  pure  cost  or  pure  premium.  In  the  matter 
of  workmen's  compensation  in  the  United  States,  the  first 
two  of  these  items  depend  entirely  upon  American  conditions, 
and  are  easily  controlled  arid  computed.  All  the  uncertainty, 
all  that  is  still  obscure,  lies  in  the  third  item — ^the  factor  of 
pure  cost  or  pure  premium. 

Now,  the  pure  premium  itself  may  be  resolved  into  three 
factors:  first,  the  accident  rate;  second,  the  proportion  of  the 
various  classes  of  accidents  (that  is  as  determined  by  degree  of 
disability,  duration  of  disability,  etc.),  to  the  whole  number  of 
accidents;  third,  the  compensation  scale  to  be  used. 

^Airi-dng  at  the  Cost  of  Worianen's  CompeoMtioa  In  the  United  States,  Uarkti  World  ami 
ChronieU,  June  22.  1912. 
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Summarized,  the  plan  calls  for  the  following  operations: 
first,  determine  the  rates  of  accident  in  the  various  industries 
on  the  basis  of  American  experience;  second,  determine  the 
relative  proportion  of  fatalities  of  permanent  disability  cases, 
partial  or  total,  and  the  relative  duration  of  temporary  cases, 
on  the  basis  of  European  experience;  third,  apply  to  the  results 
thus  obtained  through  the  combination  of  American  and 
European  experience  the  various  compensation  scales  of  the 
various  American  compensation  laws. 

The  first  suggestion  outlined  above,  as  to  what  may  be 
termed  accident  frequency,  had  in  view  a  possible  utilization 
of  the  many  thousands  of  accident  reports  transmitted  to  the 
casualty  companies  by  their  policy  holders.  For  a  careful 
study  of  accident  statistics  these  reports  are  of  little  value 
because  of  their  faulty  character,  biit  it  did  seem  to  the  writer 
that  the  simple  coimt  of  these  reports  for  each  separate  indus- 
try might  give  a  sufficient  indication  of  relative  accident 
frequency. 

The  most  important  part  of  the  plan  is  contained  in  the 
second  suggestion  that  European  experience  might  be  utilized 
for  the  purpose  of  distributing  accidents  into  groups  according 
to  gravity.  This  suggestion  has  found  enthusiastic  support 
among  some  actuaries  and  insurance  statisticians,  while  it  has 
been  severely  criticized  by  others.  One  may  perhaps  be 
excused  for  stating  this  suggestion  in  the  terms  originally  used: 

It  is  when  we  come  to  the  proportion  of  the  various  classes  of 
accidents  that  we  meet  with  the  greatest  difficulties  for  here  we 
have  almost  no  available  American  experience  at  all  .  .  . 
we  must  look  for  light  elsewhere  .  .  .  until  we  have  gone 
far  enough  with  workmen's  compensation  in  the  United  States 
to  have  our  own  experience.  ...  As  regards  this  problem 
of  the  nature  and  effects  of  injuries  .  .  .  there  can  be  no 
great  differences  between  one  country  and  another.  An  exam- 
ination of  the  statistical  material  of  various  countries  shows 
that  there  is  practically  no  variation  from  coimtry  to  coimtry. 
It  appears  that  whatever  its  nationality,  the  human  machine 
is  a  human  machine,  and  that  its  average  resistance  to  injury 
and  its  average  speed  of  recovery  from  injury  vary  very  little. 

As  regards  the  first  suggestion  that  the  accident  frequency 
of  various  branches  of  industry  be  ascertained  from  all  records 
of  casualty  companies  dealing  with  liability  insurance,  it  has 
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never  been  practically  utilized.  With  the  rapid  accumulation 
of  experience  under  compensation  insurance,  the  necessity  for 
making  use  of  this  method  is  passing  away.  While  the  failure 
of  the  casualty  companies  to  make  use  of  the  plan  proposed 
seems  unfortunate  because  it  might  have  prevented  many 
errors,  this  at  present  is  a  matter  of  purely  historic  interest. 

The  second  suggestion  as  to  the  method  of  studying  acci- 
dent gravity  was  destined  to  play  a  more  important  part  in 
the  development  of  compensation  legislation  and  insurance. 
Though  extremely  simple  in  itself  and  almost  obvious  to  any- 
one who  has  made  any  study  at  all  of  foreign  accident  statistics, 
it  appeared  like  a  new  scientific  clue  to  many  actuaries  who 
were  groping  for  some  practical  method  of  computing  the  cost 
of  compensation.  It  was  impossible  to  make  any  direct  com- 
parisons between  the  American  compensation  scales  and  those 
of  Germany  or  France  and  determine  in  that  way  the  relative 
cost  of  the  different  acts.  The  differences  in  the  scales  were 
so  many  that  it  was  necessary  to  weight  each  difference  in  these 
provisions  in  accordance  with  the  frequency  with  which  it 
might  come  into  play,  and  the  comparative  share  of  each  group 
of  accidents  in  the  total  cost  of  all. 

As  far  as  the  writer^s  information  goes,  Professor  A.  W. 
Whitney,  at  that  time  consulting  actuary  of  the  California 
Industrial  Accident  Commission,  was  the  first  to  make  use  of 
the  above  suggestions,  and  apply  a  hypothetical  distribution 
of  accidents  based  upon  European  experience  to  this  problem, 
to  determine  the  probable  cost  of  the  proposed  California 
Acts  as  compared  with  the  then  California  Act  and  with  other 
acts  in  existence  at  the  time.*  Another  Califomian  student 
of  the  problem,  Mr.  A.  H.  Mowbray,  a  consulting  actuary  who 
was  chairman  of  the  Social  Insurance  Committee  of  the  Com- 
monwealth Club  of  San  Francisco,  has  also  applied  this  method 
to  a  comparison  of  the  proposed  California  Act  with  the  exist- 
ing Illinois  and  Massachusetts  Acts.f  Mr.  Mowbray  made  a 
careful  analysis  of  the  statistics  of  various  countries  as  pub- 

*  See  "  Memorandum  ooDcerning  a  proposed  scale  of  Compensation  Benefits  to  be  paid  to  Workmen 
injured  through  industrial  accident  now  under  consideration  by  the  Industrial  Accidoit  Board  of  Cali- 
fornia," 1912. 

t  See  a  typewritten  memorandum,  entitled  "A  Suggested  Basis  for  the  Determination  of  Comparative 
Costs  of  Different  Compensation  Schedules,  and  Some  Comparisons  thereof." 
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lished  in  the  twenty-fourth  Annual  Report  of  the  United 
States  Commissioner  of  Labor,  and  concluded  that  "the  close 
agreement''  between  these  various  statistical  data  "seems  to 
strengthen  the  case  in  favor  of  Mr.  Rubinow's  hypothesis." 

Thus  the  plan  outlined  above  was  never  used  in  its  entirety 
for  the  purpose  of  computing  compensation  rates,  but  it  proved 
to  be  quite  adaptable  to  the  specific  purpose  of  ascertaining  the 
difference  in  the  cost  of  different  compensation  acts,  or  what 
may  be  called  a  differential  between  different  acts. 

While  the  efforts  of  Professor  A.  W.  Whitney  and  Mr.  A.  H. 
Mowbray  were  of  theoretical  importance  only  and  did  not 
serve  as  a  basis  for  rate  computation,  the  first  practical  applica- 
tion of  the  method  occurred  in  connection  with  the  New  York 
Compensation  Act,  passed  by  the  New  York  Legislature  in 
December,  1913,  to  go  into  effect  July  1,  1914.  The  act  con- 
ferred upon  the  New  York  Insurance  Department  the  duty  of 
passing  upon  the  adequacy  of  the  rates  to  be  charged  for  com- 
pensation insurance.  The  declared  purpose  of  this  legislation 
was  to  protect  the  policy  holders  as  well  as  the  injured  employ- 
ees against  the  possible  danger  of  insolvency  of  the  insurance 
carriers,  which  might  result  from  inadequate  rates.  In  order 
to  act  intelligently  under  the  new  power  conferred  upon  it,  the 
insurance  department  faced  the  problem  of  establishing  some 
standard  measure  of  rate  adequacy  at  the  time  the  New  York 
Compensation  Act,  different  from  all  other  acts  and  more  gen- 
erous than  most  of  them,  was  going  into  effect.  The  problem 
appeared  extremely  diflScult,  almost  insolvable.  A  compari- 
son with  the  rates  in  force  in  other  states  at  the  time  did  not 
seem  helpful,  since  these  rates  were  subject  to  many  criticisms. 
Fortimately,  the  Insurance  Department  of  Massachusetts, 
which  had  called  upon  the  insurance  companies  early  in  1914 
to  furnish  results  of  compensation  insurance  in  that  state,  was 
able  to  prepare  the  experience  (that  is,  the  relation  between 
losses  sustained,  premiums  received,  and  the  wage  exposure) 
on  some  $500,000,000  of  wages  by  separate  industrial  classifica- 
tions. Thus  some  basis  for  calculation  of  pure  premiums  was 
available.  The  rate-making  bureau  of  the  casualty  companies 
agreed  to  utilize  this  volume  of  experience  in  computing  New 
York  rates. 
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The  writer  was  consulted  by  the  actuaries  of  the  New  York 
Insurance  Department  and  was  asked  to  suggest  a  method  for 
comparing  the  cost  of  the  two  acts.  The  method  suggested 
embodied  the  principles  above  outlined,  that  is,  a  separate 
valuation  of  a  given  series  of  accidents,  reflecting  the  normal 
distribution  according  to  gravity,  imder  both  acts,  and  the 
comparison  of  the  resulting  cost.  By  a  happy  coincidence  the 
preliminary  results  of  the  tabulation  of  industrial  accidents 
in  Massachusetts  for  the  first  year  of  operation  of  the  compen- 
sation act  (July  1, 1912,  to  June  30, 1913),  made  by  the  Indus- 
trial Accident  Board  of  that  state,  also  appeared  at  the  time. 
The  90,000  accidents  reported  in  Massachusetts  were  therefore 
used  as  a  basis  for  the  computation. 

The  problem  assumed  the  following  form:  how  much  would 
these  90,000  accidents  cost  according  to  the  Massachusetts  law 
and  how  much  according  to  the  New  York  law,  a  proportion 
between  the  two  amounts  being  the  true  differential  between 
the  laws  of  the  two  states. 

But  while  the  Massachusetts  report  was  extremely  useful, 
it  did  not  analyze  its  material  in  suflicient  detail  to  enable  one 
to  compute  the  cost  accurately.  Especially  was  the  report 
imsatisfactory  in  regard  to  the  question  of  permanent  partial 
disability,  the  number  of  such  cases,  and  the  degree  of  dis- 
ability resulting.  As  the  New  York  Act  is  extremely  liberal 
in  regard  to  such  cases,  they  represent  a  very  substantial 
part  of  the  entire  cost  of  compensation,  and  some  conception 
as  to  their  number  and  gravity  was  absolutely  necessary. 
For  this  purpose  very  detailed  figures  of  Austrian  and  German 
accident  statistics  (analyzed  in  the  twenty-fourth  Armual 
Report  of  the  United  States  Commissioner  of  Labor)  were 
recommended.  This  was  perhaps  the  first  formal  application 
of  European  experience  to  American  compensation  insurance. 

The  discussions  accompanying  the  adoption  of  the  New 
York  compensation  rates  emphasize  the  great  necessity  of 
some  scientific  method  for  computing  such  rates  for  all  com- 
pensation states.  In  most  other  states  where  compensation 
acts  were  in  operation  grumblings  were  heard  against  exorbi- 
tant and  inequitable  rates.  Comparisons  of  rates  in  different 
states  for  identical  industries  were  made  by  industrial  accident 
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boards  as  well  as  private  employers,  and  justifications  for  the 
differences  disclosed  were  urgently  demanded.  The  difficulties 
created  by  the  co-existence  of  so  many  different  acts  were 
obvious.  Not  only  did  this  make  the  work  of  preparing  rates 
for  each  state  so  much  more  difficult,  but  it  also  vitiated  com- 
parisons of  experience  unless  some  method  of  equating  these 
differences  were  applied. 

To  Professor  A.  W.  Whitney  (who  became  general  manager 
of  the  Workmen's  Compensation  Service  Bureau  early  in 
1914)  credit  is  due  for  the  plan  of  bringing  the  insurance  rates 
in  all  compensation  states  into  harmony  through  a  proper  sys- 
tem of  differentials  instead  of  trying  to  prepare  an  independent 
schedule  of  rates  in  each  state  on  the  basis  of  its  own  experience. 

Systems  of  state  differentials  were  not  altogether  new  in 
casualty  insurance.  They  had  been  in  use  for  a  time  in  con- 
nection with  employer's  liability  insurance.  But  while  the 
old  system  of  state  differentials  was  largely  a  result  of  under- 
writing judgment  (as  to  the  comparative  stringency  of  liability 
laws  and  as  to  the  general  conditions  in  various  states)  Pro- 
fessor Whitney's  plan  presupposed  a  scientifically  accurate 
objective  method  of  computation. 

For  the  purpose  of  devising  such  a  method  a  committee  of 
casualty  insurance  experts  was  appointed  by  Professor  Whit- 
ney.* 

It  was  agreed  that  the  method  of  computing  costs  of  a  given 
number  of  accidents,  as  advocated  by  the  writer,  promised 
the  most  satisfactory  results.  Instead  of  trying  to  depend 
upon  the  unsatisfactory  accident  statistics  of  any  one  of  the 
American  states  or  foreign  countries,  it  was  decided  to  establish 
one  definite  standard  schedule  of  distribution  of  accidents 
according  to  gravity  of  the  result,  or  in  other  words,  to  con- 
struct something  akin  to  the  standard  mortality  table  in  life 
insurance.  This  first  step  necessary  for  the  computation  of 
differentials  was  entrusted  to  the  writer.  The  study  which 
follows  was  prepared  in  response  to  this  demand.  As  far  as 
the  writer  is  aware,  it  is  the  first  effort  of  its  kind  ever  made  in 

*  This  committee  consisted  of  Mr.  B.  D.  Flyim,  Afsistant  Secretary  of  the  Traveler's  Insurance  Com* 
pany  of  Hutford,  Conn.,  Mr.  Stanley  L.  Otis,  Actuary  of  the  Woriunen's  Compensation  Service  Bureau* 
Mr.  C.  E.  Scattergood,  Assistant  Secretary  of  the  Fidelity  A  Casualty  Company,  and  the  writer  for  the 
Ocean  Acddent  k  Guarantee  Corporation. 
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the  domain  of  accident  statistics  or  compensation  insurance. 
It  has  been  adopted  by  the  committee  mentioned  above,  whose 
work  received  the  unanimous  approval  of  the  Workmen's 
Compensation  Service  Bureau,  and  it  lies  at  the  foundation  of 
almost  all  compensation  insurance  rates  at  present  in  force  in 
this  country. 

Definition  of  an  Accident. 

In  endeavoring  to  use  European  statistics  and  especially  to 
compare  the  data  of  one  country  with  those  of  another,  the 
first  serious  difficulty  is  that  arising  out  of  the  differences  in 
regard  to  the  definition  of  what  constitutes  an  industrial  acci- 
dent. Reports  on  accident  statistics  have  been  strongly 
infiuenced  by  the  provisions  of  compensation  laws.  In  fact, 
there  were  scarcely  any  satisfactory  accident  statistics  in  any 
country  previous  to  the  enactment  of  compensation  acts. 
There  are,  however,  many  differences  between  compensation 
acts  as  to  the  kind  of  accidents  covered  by  their  provisions. 
Several  acts  leave  the  care  of  minor  accidents  to  other  co-exist- 
ing institutions,  especially  where  a  well  organized  system  of 
sickness  insurance  is  found.  Thus,  to  quote  the  best  known 
illustrations,  in  Germany  all  accidents  for  the  first  thirteen 
weeks,  and  in  Austria  those  for  the  first  four  weeks,  are  left 
to  the  care  of  sick  benefit  funds.  Naturally,  only  those  acci- 
dents come  under  the  compensation  system  which  result  in 
losses  extended  beyond  this  minimum  period.  In  other  coun- 
tries injuries  lasting  less  than  a  certain  minimum  length  of 
time  are  left  uncompensated  altogether.  In  most  cases  the 
published  accident  statistics  disregard  accidents  which  do  not 
extend  beyond  this  so-called  waiting  period.  Thus,  German 
accident  statistics  cover  only  accidents  leading  to  death,  per- 
manent disability,  and  temporary  disability  of  over  thirteen 
weeks.  In  Austrian  statistics,  accidents  leading  to  temporary 
disability  under  four  weeks  are  excluded;  in  Italy,  those  under 
five  days;  in  Russia,  those  under  four  days;  in  France,  under 
three  days,  etc.  Evidently,  since  the  number  of  such  minor 
accidents  is  very  large,  the  percentage  of  all  classes  of  serious 
accidents  whether  resulting  in  death  or  permanent  disability, 
etc.,  will  depend  very  much  upon  how  many  of  those  small 


Digitized  by  CjOOQ IC 


19] 


A  Standard  Accident  Table, 


369 


accidents  are  included,  or  in  other  words,  will  depend  entirely 
upon  the  accepted  definition  of  an  industrial  accident. 

This  difficulty  does  not  necessarily  make  European  data 
useless,  but  it  requires  an  adjustment  before  comparisons  are 
made,  so  that  before  the  figures  of  any  country  are  to  be  used, 
all  accidents  which  do  not  come  under  the  uniform  classifica- 
tion must  be  eliminated,  and  on  the  other  hand,  for  such 
countries  as  Germany  and  Austria  where  the  definition  of  an 
accident  is  very  narrow,  the  figures  must  be  adjusted  by  means 
of  some  factor  to  compute  the  probable  number  of  accidents 
under  the  uniform  definition. 

Only  after  such  adjustments  are  made  does  the  principle 
hold  true  that  the  distribution  of  accidents  according  to  grav- 
ity and  consequences  is  fairly  uniform  in  all  countries.  This  is 
well  illustrated  by  the  following  example  showing  the  compara- 
tive distribution  of  42,063  accidents  treated  by  the  Leipzig  sick 
fund  and  154,926  accidents  occurring  in  Russia  for  the  three- 
year  period,  1904  to  1906: 


Germaay. 

Russia. 

Claases  of  Acoidente. 

Number. 

Percent. 

Number. 

Percent. 

Under  4  weeks    

32.235       '        76  16 

113.353 

32,896 

7,596 

1,081 

73.13 

4  to  13  weeks 

7,618 

18.58 

21.28 

Over  13  weeks .... 

1,968 
242 

4  68 

.58 

4  90 

Ffttal 

.69 

Total 

42,063      1          100 

154,926 

100 

A  comparison  of  the  figures  in  the  above  table  seems  to 
indicate  a  certain  substantial  difference  between  the  distribu- 
tion of  accidents  in  the  two  countries  compared.  As  a  matter 
of  fact,  the  difference  is  that  in  the  German  sick  funds  a  good 
many  minor  cases  have  been  reported  which  have  been  elimi- 
nated from  the  Russian  statistics  because  of  their  duration 
being  under  four  days.  This  reduces  the  total  number  of 
accidents  but  increases  the  percentage  for  the  classes  over  four 
weeks,  over  thirteen  weeks,  and  fatal,  at  the  same  time  reduc- 
ing the  percentage  of  accidents  under  four  weeks.  These  fig- 
ures are  here  computed  on  a  basis  of  one  fatal  accident.  We 
find  the  following  series  expressed  in  multiples  of  the  number  of 
fatal  accidents: 
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Leipzig.  Russia. 

Fatal  accidents 1  1 

Over  13  weeks 8  7 

Over  4  and  under  13  weeks. .     31  30 

Under  4  weeks 133  105 

This  clearly  indicates  the  remarkable  similarity  between  the 
statistics  of  the  two  coimtries  except  for  the  group  of  accidents 
of  imder  four  weeks'  duration,  where  the  material  difference 
is  explained  by  the  considerations  stated  above. 

The  definition  decided  upon  is  identical  with  that  accepted 
by  the  Statistical  Committee  of  the  Workmen's  Compensation 
Service  Bureau  for  the  study  of  accident  statistics  of  the  casu- 
alty companies;  namely,  only  such  accidents  are  to  be  coimted 
and  studied  which  disable  the  injured  employee  for  any  time 
other  than  the  day  of  injury.  The  same  definition  was 
accepted  by  several  conferences  of  oflBcials  of  bureaus  of  labor 
and  by  the  American  Association  for  Labor  Legislation,  and 
promises  to  become  the  standard  definition  of  an  industrial 
accident  in  the  United  States.  It  is  practically  equivalent  to 
excluding  accidents  leading  to  disability  of  less  than  one  day, 
because  the  injured  person  who  does  not  return  to  work  in  the 
beginning  of  the  day  after  the  injury,  is  not  likely  to  return 
at  any  time  during  that  day. 

This  definition  of  an  industrial  accident  is  very  much 
broader  than  that  used  in  most  governmental  studies  of  acci- 
dent statistics.  However,  a  precedent  may  be  found  in  the 
statistics  of  accidents  to  employees  of  the  United  States  Gov- 
ernment recently  published.* 

There  are  practical  reasons  for  selecting  this  definition. 
Even  imder  liability  insurance  conditions,  casualty  companies 
were  insistent  that  the  minor  injuries  be  carefully  reported 
because  the  most  trivial  injury  occasionally  developed  into  a 
substantial  claim  or  suit.  The  accident  reports,  or  "notices" 
as  they  are  technically  designated,  have  been  much  more 
numerous  than  accidents  of  suflBcient  gravity.  A  narrow 
definition  of  "accident"  would  have  entirely  destroyed  this 
basis  of  underwriting  experience. 

•8ee  Compen%(Uion  for  InjuHea  to  Envloyta  of  the  Uniled  Statei  Arising  from  Aeeidenh  Oeeurring 
hetveen  August  /,  1908,  and  June  SOt  191 U  pablufaed  by  tbe  Department  of  Commeroe  and  Labor, 
Waahington*  1918. 
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Certain  difficulties  are  created  by  this  definition  because 
there  is  very  little  statistical  material  available  to  indicate  the 
number  of  these  minor  accidents,  and  adjustments  of  almost 
all  data  become  necessary.  For  the  purpose  of  such  adjust- 
ment, use  was  made  of  the  statistics  of  injuries  to  United 
States  employees,  as  explained  below. 

Five  Groups  of  Accidents. 

Having  accepted  the  standard  definition,  the  problem  is  to 
ascertain  the  following  relations: 

First — The  relative  number  of  fatal  accidents. 

Second — The  relative  number  of  permanent  total  disability 
cases. 

Third — The  relative  number  of  dismemberments  and  their 
character. 

Fourth — The  relative  number  of  permanent  partial  dis- 
ability cases  and  their  distribution  by  degree  of  disability. 

Fifth — The  relative  number  of  temporary  disability  cases 
and  the  distribution  of  such  cases  according  to  duration. 

While  it  would  be  quite  practicable  to  deal  in  percentages 
extending  the  figures  to  any  necessary  degree  of  accuracy,  it 
seemed  preferable  to  assume  a  standard  total  sufficiently  large 
to  permit  of  all  necessary  sub-divisions  and  yet  not  so  large 
as  to  appear  quite  fanciful.  The  number  of  100,000  was 
decided  upon  since  in  many  of  the  larger  states  that  many 
industrial  accidents  will  occur  in  a  year  or  two.  The  advan- 
tage of  such  a  large  base  is  that  in  the  computations  individual 
cases  are  dealt  with  and  not  fractions  of  cases. 

The  above  division  into  five  groups  is  necessitated  partly 
by  the  nature  of  the  problem  and  partly  by  the  peculiarities 
of  the  American  compensation  acts.  There  is  a  very  fine  line 
of  demarcation  between  permanent  partial  disability  and 
permanent  total  disability,  but  an  independent  determination 
of  the  latter  cases  becomes  necessary  because  special  provisions 
for  them  are  made  in  most  American  acts.  Still  more  impor- 
tant is  the  treatment  of  cases  of  dismemberment  by  specific 
benefits  in  American  acts,  instead  of  considering  the  propor- 
tion of  earning  capacity  lost,  which  is  the  European  method* 
Of  these  five  sub-divisions,  some  are  due  to  definite  physical 
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facts,  so  to  speak,  and  not  dependent  upon  differences  in  inter- 
pretation of  the  law.  This  includes  fatal  accidents,  the  num- 
ber and  character  of  dismemberments,  and  perhaps  the  dis- 
tribution of  temporary  disability  cases  according  to  duration. 
On  the  other  hand,  when  we  deal  with  cases  of  permanent 
partial  disability,  and  especially  their  distribution  by  degree 
of  disability,  we  are  dealing  with  facts  which  are  largely  influ- 
enced by  diflferences  in  interpretation  of  law,  and  here  the 
largest  variation  between  one  country  and  the  other  may  be 
expected.  In  utilizing  the  statistics  of  foreign  countries  for 
the  purpose  of  computing  each  one  of  these  five  groups  of 
accidents,  different  checks  and  tests  must  therefore  be  intro- 
duced. 

Fatal  Accidents. 

The  experience  of  Massachusetts  for  the  first  year  of  the 
application  of  the  Compensation  act,  as  reported  by  the 
Industrial  Accident  Board,  gives  474  fatal  accidents  out  of  the 
total  of  90,168,  or  some  525  per  100,000.  The  Massachusetts 
report  has  no  definition  of  accidents  but  counts  all  accident 
notices  received.  The  following  figures  indicate  the  impor- 
tance of  adjusting  the  accident  definition  for  the  purpose  of 
obtaining  the  percentage  of  fatal  inj  uries :  " 

Percentage  op  Fatal  Accidents  in  Various  Countries. 

Massachusetts  (1912-1913) — 0.5  per  cent,  of  all  notices. 

Leipzig  Fund  (1887-1903) — 0.6  per  cent,  of  accidents  of 
over  three  days'  duration. 

Russia  (1900-1906) — 0.7  per  cent,  of  accidents  of  over  four 
days'  duration* 

Italy  (1902) — 0.75  per  cent,  of  accidents  of  over  five  days' 
duration. 

Austria  (1897-1901) — 4.1  per  cent,  of  accidents  of  over 
four  weeks'  duration. 

Germany  (1899-1908) — ^8  4  per  cent,  of  accidents  of  over 
thirteeen  weeks'  duration. 

In  not  a  single  instance  do  we  find  a  definition  of  "accident" 
which  would  correspond  to  the  one  adopted  here.  To  make 
the  Massachusetts  data  conform  to  this  definition,  it  is  nieces- 
sary  to  eliminate  from  the  90,168  notices  those  accidents  where 
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duration  of  disability  did  not  last  over  one  day.  Their  num- 
ber is  not  stated  in  the  report,  but  it  is  indicated  in  a  diagram 
that  in  41  per  cent,  of  all  non-fatal  accidents  the  disability  did 
not  last  over  one  day: 

90,168— 474  fatal  accidents  =  89,694  non-fatal  accidents. 
89,694 X. 41  =36,774  accidents  of   not   over   one    day's 
duration. 

Deducting  these,  the  total  number  of  accidents  in  Massachu- 
setts in  1912-1913  is  reduced  from  90,168  to  53,394,  and  the 
474  fatal  accidents  constitute  0.888  per  cent.,  or  888  per 
100,000  accidents. 

Before  these  figures  are  accepted,  comparisons  with  a  few 
other  countries  are  necessary.  In  Austria  from  1897  to  1901 
there  were  3,871  fatal  accidents  out  of  a  total  of  95,269  acci- 
dents of  over  four  weeks'  duration.  To  adjust  this  to  our 
standard  American  definition  of  an  "accident"  the  following 
method  may  be  used: 

According  to  the  report  on  accidents  among  United  States 
employees  for  1908  to  1911,  the  20,835  accidents  were  dis- 
tributed as  follows: 

Duration.  Number.  Per  Cent. 

1  to    7  days  7,482  35.9 

7  to  14  days  3,753  17.0 

15  to  28  days  4,238  20.3 

Another  5,362  25.8 


Total  20,835  100.0 

As  accidents  of  over  four  weeks'  duration  constitute  25.8  per 
cent,  of  all  accidents  of  over  one  day's  duration,  we  may  assume 
that  the  95,269  accidents  of  over  four  weeks'  duration  in 
Austria  correspond  to  95,269-7-25.8  per  cent.  =  369,260  acci- 
dents of  over  one  day's  duration,  on  which  basis  Austria  shows 
1,048  fatal  accidents  per  100,000. 

For  a  period  of  ten  years  the  German  industrial  accident 
associations  reported  54,166  fatal  accidents  out  of  a  total  of 
642,344  accidents  of  thirteen  weeks'  duration,  the  fatalities 
constituting  8.43  per  cent.  Again,  the  United  States  statis- 
tical report  referred  to  above  indicates  that  accidents  of  over 
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thirteen  weeks'  duration  constitute  only  8.89  per  cent,  of  all 
accidents  of  over  one  day's  duration.  The  number  of  accidents 
of  over  one  day's  duration  in  Germany  for  the  ten  years  would 
be  equal  to  642,344 -^  8.89  per  cent. =7,225,460,  and  the  num- 
ber of  fatal  accidents  per  100,000  would  be  750.  In  Italy  a 
report  for  1902  shows  430  fatal  accidents  out  of  a  total  of  57,617 
accidents  of  over  five  dajrs'  duration,  or  746  per  100,000.  In 
Russia  for  a  period  of  three  years  there  were  2,345  fatal  acci- 
dents out  of  299,874  accidents  of  over  four  days'  duration,  or 
782  per  100,000.  In  both  these  latter  cases  the  true  average 
would  be  somewhat  smaller  if  all  the  petty  accidents  had  been 
included.  The  United  States  report  shows  670  fatal  accidents 
out  of  a  total  of  20,835,  or  3,216  per  100,000,  which  is  evidently 
too  high  a  figure  explained  by  the  very  hazardous  nature  of  the 
occupations  covered  by  the  Act  of  1908.  Averaging  the  fatal 
accident  frequency  in  only  four  countries,  Austria,  Germany, 
Italy,  and  Russia,  where  a  fairly  general  distribution  of  indus- 
tries and  occupations  obtains,  the  average  is  837  per  100,000, 
which  is  not  very  far  from  the  Massachusetts  figure  of  888. 
In  accepting  the  latter  figure,  it  must  be  remembered  that  the 
Massachusetts  report  was  prepared  very  soon  after  the  com- 
pletion of  the  year.  Experience  in  Germany  has  demonstrated 
that  within  four  or  five  years  the  number  of  fatal  accidenta 
increases  by  about  5  per  cent,  because  of  the  subsequent  death 
of  many  injured  persons  whose  injuries  originally  did  not 
appear  to  be  fatal.  Loading,  therefore,  the  accepted  figure  by 
5  per  cent.,  we  arrive  at  932  fatal  accidents  per  hundred  thou- 
sand injured. 

Dismemberments. 

Because  most  American  acts  contain  specific  schedules  of 
benefits  for  cases  of  dismemberment,  it  is  necessary  to  make 
an  estimate  of  their  number  as  well  as  the  distribution  among 
different  kinds  of  dismemberments.  As  these  cases  are  not 
treated  in  that  fashion  under  the  European  compensation  acts, 
comparatively  little  information  is  available.  The  best  is  that 
contained  in  the  Austrian  report  for  1897  to  1901,  which  is  the 
only  source  for  exact  data  as  to  distribution  of  as  large  a  niun- 
ber  as  8,686  cases  of  dismemberment  according  to  the  exact 
nature  of  the  loss  sustained  in  each  case. 
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Some  test  is  necessary  to  establish  how  far  the  proportion  of 
dismemberments  differs,  if  at  all,  from  such  American  expe- 
rience as  we  have.  The  Massachusetts  report  shows  967  dis- 
memberments out  of  a  total  of  90,162  accidents.  To  make 
this  comparable  with  the  Austrian  figures,  all  accidents  of 
under  four  weeks'  duration  must  be  eliminated,  leaving  only 
11,237  accidents  of  over  four  weeks'  duration.  Dismember- 
ments constitute  8.6  per  cent,  of  that  number.  Of  the  Austrian 
8,686  cases,  109  resulted  fatally,  leaving  8,577  cases,  which  in 
proportion  to  the  95,269  accidents  of  over  four  weeks'  dura- 
tion is  9  per  cent.  As  Austrian  figures  are  more  complete 
because  a  certain  number  of  cases  must  lead  to  amputation 
some  time  after  the  original  injury  has  been  sustained,  it  is 
felt  that  the  Austrian  and  Massachusetts  figures  on  that  point 
are  suflSciently  comparable  to  permit  the  use  of  the  Austrian 
figures.  The  experience  from  Michigan  as  reported  in  the 
National  Compensation  Journal  of  June,  1914,  for  six  months, 
December  1, 1914,  to  May  31, 1914,  gives  318  dismemberments 
and  6,046  cases  of  temporary  disability,  giving  a  proportion  of 
about  5  per  cent.  But  the  Michigan  report  includes  all  acci- 
dents of  over  two  weeks'  duration.  As  the  number  of  accidents 
of  from  two  to  four  weeks'  duration  is  approximately  equal  to 
the  number  of  accidents  of  over  four  weeks'  duration,  it  would 
indicate  that  cases  of  dismemberment  in  Michigan  amount  to 
about  10  per  cent,  of  all  the  accidents  of  over  four  weeks'  dura- 
tion, which  is  even  higher  than  the  Austrian  figures.  There- 
fore, on  the  whole,  the  Austrian  figures  may  be  accepted.  In 
the  following  statement  is  given  a  classified  list  of  dismember- 
ments occurring  in  Austria  within  the  period  specified,  and 
also  the  number  per  100,000  on  a  basis  of  all  accidents  of  one 
day's  duration  or  over,  for  which  purpose  the  95,269  accidents 
of  over  four  weeks'  duration  were  assumed  to  represent  369,260 
accidents  according  to  our  accepted  definition. 


Digitized  by  CjOOQ IC 


376 


American  Statistical  Association. 


[26 


Kind  of  dismemberment. 


Number  of  oanei 
in  Austria,  and 
whether  resulting 
in  permanent  •  ia- 
abiaty  or  not,  but 
exclusive  of  cases 
resulting  fatally. 


Number  per  hon- 
dred  thousands  oa 
an  assumption  of 
360.200  c 


1. 
2. 
3. 
4. 

6. 

6. 

7. 

8. 

0. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 

10. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 

30. 

31. 
32. 
33. 
34. 
35. 
36. 


irs,  two  phalanges  or  more: 


jer. .. 
ttger. 


i  or  more  fingers,  left  hand 

B  or  more  fingers,  right  hand. . . 

; ttgers,  left  hand 

Loss  of  two  or  more  fingers,  right  hand 

Lom  of  one  phalange  of  finger: 

Loss  of  left  thumb 

Lees  of  right  thumb 

Loss  of  left  index 

Loss  of  right  index 

Loss  of  left  middle  finger 

Loss  of  right  middle  fiuoger 

Loss  of  left  ring  finger 

Loss  of  right  ring  finger 

Loss  of  left  little  finger 

Loss  of  right  little  finger 

Loss  of  fiiif^ers  accompanied  by  injuries  of  other  fingers  of 

the  same  hand,  left 

Loss  o*"  fingers  accompanied  by  injuries  of  other  fingers  o! 

the  siHic  hand,  right 

Loss  of  one  leg • 

Loss  of  both  legs 

Ix>88  of  toes 

Loss  of  one  eye 

Loss  of  one  eye  with  injury  to  the  other 

Loss  of  both  eyes 


Total  dismemberments. 


8^77 


2323 


Permanent  Total  Disability. 

Specific  provisions  for  compensation  of  cases  of  permanent 
total  disability  are  found  in  many  compensation  acts  differing 
materially  from  provisions  for  permanent  partial  disability. 
In  many  states  life  pensions  are  granted  for  the  permanent 
total  cases  where  only  temporary  limited  benefits  are  given 
for  permanent  partial  disability.  While  cases  of  this  nature 
are  few,  the  cost  must  be  a  material  factor  as  compared  with 
the  total  cost  of  compensation.  Therefore,  some  estimate  as 
to  the  probable  number  of  such   cases   becomes  necessary. 
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Here  foreign  material  must  be  used  with  extreme  care  because 
it  is  a  condition  largely  depending  upon  the  interpretation 
given  to  the  term.  In  some  cases  there  can  be  no  difference 
of  opinion  as  to  the  existence  of  permanent  total  disability. 
In  others,  however,  it  will  largely  depend  upon  the  liberality 
with  which  compensation  acts  are  administered.  No  Ameri- 
can data  on  the  subject  exist,  and  the  European  data  show 
considerable  fluctuations.  The  percentage  of  cases  of  per- 
manent total  disability  in  official  reports  fluctuate  between 
.06  per  cent,  in  Italy  and  1.51  per  cent,  in  Austria.  To  a  large 
extent  this  difference,  as  already  explained,  is  due  to  the  differ- 
ences in  the  definition  of  the  word  ''accident,"  and  the  number 
of  minor  accidents  excluded.  To  obtain  a  basis  of  comparison 
without  the  necessity  of  adjusting  all  figures  to  one  uniform 
basis  of  an  accident  of  over  one  day's  duration,  we  have 
assumed  as  a  measure  the  proportion  of  cases  of  total  perma- 
nent disability  to  100  fatal  accidents  with  the  following  results: 

Number  of  Cases  of  Permanent  Total  Disability  per 
100  Fatal  Accidents. 

Austria 28.5 

Germany 14.7 

Russia 12.8 

France 8.4 

Italy 7.5 

These  differences  are  not  to  be  explained  by  physical  conditions 
only.  We  find  that  the  Austrian  interpretation  of  the  defini- 
tion of  permanent  total  disability  is  the  most  liberal  of  all  and 
almost  twice  as  liberal  even  as  that  of  Germany.  Averaging 
the  proportions  in  the  five  countries,  we  obtain  14.38  cases  of 
permanent  total  disability  per  100  fatal  accidents,  which  is 
about  one  half  of  the  proportion  in  Austria  alone. 

However,  in  view  of  the  excessive  ratio  shown  in  Austria  as 
compared  with  other  countries,  the  average  for  the  five  seems 
to  be  preferable,  and  this  indicates  14.4  cases  of  permanent 
total  disability  per  100  fatal  accidents.  On  an  assumption  of 
932  fatalities  per  100,000  accidents,  we  get  133  cases  of  per- 
manent total  disability.  As  against  this  figure  we  have  already 
included  14  cases  of  loss  of  both  eyes  and  3  cases  of  loss  of  both 
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legs  in  the  dismemberment  schedule.  We  have  also  assumed 
62  eases  of  loss  of  one  eye  with  injury  to  the  other,  10  per  cent, 
of  which,  or  6  cases,  constitute  permanent  total  disability  ac- 
cording to  the  Austrian  experience,  so  that  23  cases  of  perma- 
nent total  disability  are  already  included  in  the  dismemberment 
schedule,  and  cases  of  permanent  total  disability  not  dismem- 
berments are  therefore  reduced  to  110. 

Permanent  Disability  Other  than  Dismemberment. 

This  group  of  injuries  presents  perhaps  the  greatest  diflSculty 
in  the  effort  to  construct  our  standard  accident  table.  Per- 
manent reduction  in  the  earning  capacity  of  the  injured  work- 
man, which  does  not  necessarily  destroy  his  economic  use- 
fulness entirely,  but  puts  him  down  in  the  economic  scale, 
frequently  follows  the  class  of  injuries  described  above  as 
dismemberment.  It  is  evident  that  a  man  with  one  arm  is 
worth  less  in  the  labor  market  than  he  was  while  both  arms 
were  intact.  But  permanent  partial  disability  is  not  at  all 
limited  to  such  self-evident  cases.  Unhealed  fractures,  badly 
reduced  dislocations  resulting  in  loose  joints,  stiff  joints,  partial 
paralysis,  ruptures,  and  many  similar  cases  may  have  the 
same  economic  effect  as  loss  of  part  of  body.  Because  dis- 
memberments have  been  made  subjects  of  special  regulation 
in  most  acts,  it  becomes  necessary  to  separate  those  from  other 
cases  of  permanent  partial  disability.  Unfortunately,  in  a 
good  many  American  acts,  and  still  more  in  the  administration 
of  compensation  laws  in  a  good  many  American  states,  this 
condition  of  permanent  partial  disability  due  to  other  causes 
than  dismemberment  is  not  yet  always  sufficiently  well 
recognized.* 

Perhaps  for  this  reason  it  is  useless  to  expect  any  accurate 
reports  of  such  cases  in  the  early  statistics  of  compensation  in 

*An  interesting  nustntion  of  thin  may  be  found  in  the  report  of  the  Mirfiigah  Industritl  Aoddent  Botrd 
M  to  Moidents  oooorring  between  December  1,  1913,  ud  May  31,  1914,  m  pubhafaed  in  the  National 
Compeiuation  Journal  tot  Jane.  1914.  The  first  table  of  this  report  is  entitled:  ''Aoddenta  cauaing  per- 
manent partial  diaalnlity  elaarified  by  part  of  body  affected."  and  in  this  table  are  listed  318  aoddenta, 
erery  one  of  which  is  a  ease  of  dismemberment.  It  seems  that  the  Michigan  Industrial  Board  was  abio- 
hitely  unaware  of  the  existence  of  these  oases  of  permanent  partial  disability  which  are  not  due  to  dia> 
memberment,  and  yet  it  is  ({uite  evidoit  that  a  large  number  of  such  oases  must  have  occurred.  They 
are  not  self-evident  at  the  time  the  accident  has  happened.  In  a  great  many  of  such  eases  a  long  time 
may  ebpee  before  the  permanent  nature  will  be  realiaed. 
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this  country,  but  it  must  not  be  assumed  that  because  Amer- 
ican statistics  have  not  recorded  such  cases,  they  do  not  occur 
in  actual  practice.  Undoubtedly,  they  have  been  handled  in 
each  state  as  cases  of  temporary  disability  until  the  permanent 
character  has  been  established.  Undoubtedly,  also,  in  a  good 
many  cases  the  reduction  in  earning  capacity  if  not  excessive 
has  been  and  is  being  disregarded.  It  is  known,  however,  that 
there  have  been  such  cases  in  the  state  of  Massachusetts.  The 
first  report  of  the  Industrial  Accident  Board  indicates  on  page 
324  that  there  have  been  1,457  cases  of  permanent  partial  dis- 
ability though  the  number  of  dismemberments  as  stated  on 
page  19  is  only  967,  leaving  490  cases  of  permanent  partial  dis- 
ability not  dismemberments,  or  about  50  per  cent,  as  many  as 
dismemberments.  Again,  in  the  first  report  of  the  Industrial 
Accident  Board  of  California  covering  the  period  from  Septem- 
ber 1,  1911,  to  December  31,  1912,  we  find  an  analysis  of  9,627 
accidents,  of  which  412  were  fatal  and  534  resulted  in  perma- 
nent disability,  and  of  the  latter  only  79  cases  or  about  15  per 
cent,  are  cases  of  permanent  injury  not  due  to  dismemberment. 
In  the  state  of  Washington  for  the  first  year  oi  operation  of 
the  act  there  have  been  685  cases  of  permanent  disability 
against  279  fatal  accidents,  the  proportion  being  so  high  that 
it  was  quite  probable  that  a  large  number  of  cases  not  dismem- 
berments have  been  included. 

But  while  their  existence  is  being  recognized,  comparatively 
few  of  them  are  as  yet  recorded.  It  is  necessary,  therefore, 
to  turn  to  European  data  to  get  a  better  conception  of  their 
importance  and  value.  As  already  indicated,  a  comparison 
of  statistics  of  various  countries  is  somewhat  vitiated  by  the 
differences  in  the  definition  of  an  accident,  and  since  the  reduc- 
tion of  all  the  statistical  data  to  one  basis  of  accidents  of  one 
day's  duration  is  a  rather  difficult  undertaking,  the  method  of 
comparing  them  with  the  fatal  accidents  offers  a  more  con- 
venient shortcut. 

The  following  table  shows  a  degree  of  variation  in  this  pro- 
portion among  various  European  countries: 
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PERMANENT  DISABILITY  CASES  IN  PROPORTION  TO  FATAL  ACCIDENTS. 


Countries. 


Tears. 


Nnmber  of  Fatal 
Aooidenta. 


Number  of  Aod> 

dents  Renlting 

in  Permanent 

Disability. 


Ratio  to 
Fatal 


Austria.. 
Belgium. 
Denmark. 
France... 
Qermany. 
Italy. . . . 
Norway.. 
Russia... 


1897-1006 
100&-1906 
1890-1906 
1899-1908 
1899-1908 
1898-1902 
1895-1905 
1904-1906 


8.849 

1388 

889 

18,708 


2;224 

832 

2^45 


82.446 

8.204 

4.192 

140377 

318.219 

9,701 

4.496 

84,981 


9.9 
4.6 

10.8 
7.6 
5.2 
4.4 
5.4 

14.9 


84378 


598,116 


7.1 


The  ratioof  permanent  disability  cases  to  fatal  accidents  seems 
to  vary  from  4.4  in  Italy  to  14.9  in  Russia,  the  average  being 
7.1.  The  ratio  seems  to  be  fairly  uniform  in  four  or  five  coun- 
tries such  as  Belgium,  Italy,  Germany,  and  Norway,  being 
about  5  per  cent.,  but  rises  to  10  per  cent,  or  over  in  Austria, 
Denmark,  and  Russia.  The  variations  are  evidently  sig- 
nificant of  differences  in  the  matter  of  judgment  and  decision 
in  regard  to  individual  cases  rather  than  of  bare  physical  facts. 
For  all  of  these  countries  except  Austria  all  cases  of  permanent 
partial  disability,  including  those  resulting  from  dismember- 
ment, are  stated  together.  Since  the  dismemberment  cases 
have  already  been  treated  in  a  different  way,  it  is  necessary  to 
obtain  information  as  to  the  number  of  other  cases,  and  for  this 
Austria  alone  offers  statistical  data.  Because  of  this  acci- 
dental advantage  of  Austrian  figures  over  all  others,  they  have 
been  used  very  largely  by  the  New  York  State  Insurance 
Department  in  its  work  of  determining  a  differential  between 
the  cost  of  compensation  under  the  New  York  and  the  Massa- 
chusetts compensation  acts,  and  the  use  of  these  Austrian 
figures  was  very  violently  contested.  The  difficulty  cannot 
be  denied  that  Austrian  statistics  indicate  twice  as  large  a 
number  of  cases  of  permanent  disability  as  most  other  coun- 
tries. A  careful  inspection  of  the  Austrian  tables  as  re-pub- 
lished in  the  twenty-fourth  Annual  Report  of  the  Commissioner 
of  Labor  does  raise  serious  doubts  as  to  whether  such  liberality 
of  interpretation  may  be  expected  in  any  of  the  states  for  the 
first  five  or  ten  years,  especially  since  it  is  twice  as  high  as  in 
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Germany.  Even  in  Austria  the  proportion  of  such  cases  has 
been  regularly  increasing.  Thus,  in  1897  the  proportion  of 
pernianent  disability  cases  to  fatal  accidents  was  8  to  1;  in 
1900,  9.8  to  1;  and  in  1906, 11.5  to  1. 

We  feel  safe,  therefore,  in  assuming  that  for  the  next  few 
years  at  least,  five  cases  of  permanent  partial  disability  against 
one  fatal  accident  will  be  nearer  the  actual  conditions  than  the 
proportion  obtaining  in  Austria  now.  In  other  words,  we 
may  safely  reduce  the  number  of  permanent  partial  cases  as 
indicated  by  Austrian  figures  by  50  per  cent. 

In  our  table  we  have  assumed  932  fatal  accidents  which 
would  make  the  total  number  of  permanent  disability  cases 
4,660.  The  number  of  dismemberments  we  found  to  be  2,323 
per  100,000.  As  a  matter  of  fact,  Austrian  statistics  indicate 
that  out  of  a  total  of  8,579  cases  of  dismemberments  795,  or 
9.3  per  cent.,  were  so  slight  that  even  in  Austria  they  were  not 
considered  as  cases  of  permanent  disability.  Subtracting  this 
9.3  per  cent,  from  the  2,323  cases,  we  have  2,108  cases  of 
dismemberments  per  100,000  leading  to  permanent  partial  dis- 
ability. Subtracting  this  number  from  the  total  assumed 
number  of  permanent  disability  cases,  we  get  2,552  cases  of  per- 
manent disability  not  due  to  dismemberments.  Of  these,  as 
indicated  earlier,  110  are  cases  of  permanent  total  disability, 
leaving  2,442  cases  of  partial  permanent  disability  not  due  to 
dismemberment. 

Degree  op  Permanent  Partial  Disability. 

The  next  question  that  requires  investigation  is  the  dis- 
tribution of  these  cases  according  to  degree  of  disability,  upon 
which  compensation  depends.  Here  again  we  must  draw 
entirely  upon  European  data,  and  this  again  is  a  matter  of 
judgment  largely  and  everything  depends  upon  the  customary 
method  of  adjusting  such  cases.  It  is  reasonable,  therefore, 
to  expect  a  very  wide  difference  between  results  in  different 
countries. 

When  an  effort  is  made  to  compare  information  on  this 
point  as  given  in  the  reports  of  different  countries,  an  addi- 
tional diflSculty  arises  from  the  fact  that  the  sub-groupings  in 
different  countries  are  not  uniform.     Thus,  for  instance,  in 
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Grerman  statistics  the  permanent  disability  cases  are  divided 
into  only  four  groups:  Under  25  per  cent,  disability,  between 
25  per  cent,  and  50  per  cent.,  between  50  per  cent,  and  75  per 
cent.,  and  between  75  per  cent,  and  100  per  cent.  Italian 
reports  contain  ten  groups,  one  for  each  10  per  cent,  of  dis- 
ability, while  Austria  has  a  division  into  seven  groups  on  an 
entirely  different  basis.  Finally,  the  third  difficulty  consists 
in  the  fact  that  in  all  countries  except  Austria  all  cases  of  per- 
manent disability  are  lumped  together  whether  due  to  dis- 
memberment or  not.  It  is  reasonable  to  assume  that  the 
degree  of  disability  due  to  dismemberment  is  often  more  serious 
than  that  due  to  other  causes.  In  view  of  the  specific  provi- 
sions for  dismemberments,  it  is  necessary  to  eliminate  these 
from  the  cases  of  permanent  disability,  but  the  only  country 
for  which  this  is  feasible  is  Austria. 

In  the  following  table  is  shown  the  distribution  of  all  cases 
of  permanent  disability  in  Austria  according  to  the  degree  of 
disability.  Similar  data  are  given  also  for  cases  of  dismem- 
berment as  well  as  for  all  cases  of  permanent  disability  other 
than  dismemberment. 

The  first  column  indicates  the  rate  of  benefit  in  percentage 
of  wages,  which  is  the  method  of  classification  used  in  Austrian 
sources.  The  second  column  states  the  degree  of  disability 
covered  by  the  rate  of  benefit,  the  Austrian  law  granting  60 
per  cent,  of  the  loss  of  earning  power. 

The  actual  number  of  cases  in  1891  to  1901  is  shown  in 
column  3,  and  the  percentage  distribution  in  column  4.  A 
computation  of  the  average  degree  of  disability  is  made  in 
columns  5  and  6  on  an  assumption  that  the  mean  of  the 
two  limits  is  the  average  degree  of  disability  for  each  group. 
The  last  column  shows  the  results  of  this  computation.  As 
was  to  be  expected,  dismemberments  lead  to  higher  degrees 
of  disability.  This  is  well  shown  by  the  percentage  column  as 
well  as  by  the  average  computed. 

The  average  degree  of  disability  for  dismemberments  is 
43.1,  and  for  all  other  cases  29.1.  But  since  there  are  numeri- 
cally a  great  many  more  cases  of  permanent  disability  in 
Austria  not  due  to  dismemberments,  the  average  degree  of 
disabihty  for  all  cases  (32.1)  is  only  slightly  affected  by  the 
higher  degree  of  disability  of  the  dismemberment  cases. 
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AUSTRIA. 
All  Caob  of  PmiAifnrr  DBABiLnrr. 


IUtoofB«i. 

afit 

(FBrOeot.of 

Wip.). 

Degree  oT 
Dinbmty 
(PteOiot.). 

Number  of 

FtoCent. 

.iTcnge 
Degree  of 
DifSbiKty. 

Totol  Amount 

of  Dinbitity 

(ATcnge  Degree 

XNo.ofCaaes). 

QoDenl 
Airmce. 

6ariiiid«r 

6-11 
12-19 
20-29 
lO-W 
40-60 
•0 

SorniKler 

9-18 
19-82 
38-18 
49^ 
66-83 

100 

8.620 
11,707 
7.126 
6.760 
8.487 

ijm 

1.104 

9.8 
31.7 
19.4 
16.6 

9.4 
11.1 

8.0 

4 
18 
26 
40 
60 
74 
100 

14.616 
162.191 
178.160 
280.400 
196.272 
303.262 
110.400 

36.911 

100.0 

1.184481 

82.1 

6ar 
0-11 
12-19 
20-20 
80-80 


60 


8or 
9-18 
19-82 
88-48 
4»^ 


100 


603 
1323 
1.090 
1.789 

778 
1.722 

479 


7.784 


7.7 
17.0 
14.0 
23.0 
10.0 
22.1 

6.2 


100.0 


4 
18 
26 
40 
60 
74 
MK) 


2.412 
17.199 
27.260 
71.660 
48.668 
127428 
47.900 


337.817 


a.i 


All  Oihbb. 


6or 

0-11 
12-19 
20-29 


60 


8or 
9-18 
19^32 
83-48 
49-«6 


100 


8.026 
10.384 
6.036 
3.971 
2.709 
2376 
626 


29.127 


10.4 
86.7 
20.7 
18.6 
9.3 
8.2 
2.1 


100.0 


4 
13 
26 
40 
60 
74 
100 


12.104 
184.992 
160300 
168340 
151,704 
176324 

62300 


846364 


29.1 


The  fact  that  Austria  shows  four  times  as  many  cases  of 
permanent  disability  other  than  dismemberments  makes  the 
use  of  Austrian  data  subject  to  criticism.  The  same  liberality 
which  leads  in  Austria  to  a  recognition  of  permanent  partial 
disability  where  such  would  be  denied  in  other  countries  may 
also  lead  to  adjustments  in  favor  of  higher  degrees  of  disability 
than  would  be  the  case  in  other  countries.  Of  course,  since  we 
are  dealing  here  not  with  the  number  of  cases  of  partial  dis- 
ability but  only  with  their  distribution  according  to  degree, 
these  two  tendencies  mentioned  may  actually  counteract  each 
other,  that  is,  if  on  one  hand  the  tendency  to  allow  larger 
degrees  of  disability  than  would  other  countries,  would  disturb 
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the  percentage  series  by  making  the  higher  groups  heavier 
than  they  should  be,  then,  on  the  other  hand  the  tendency  to 
recognize  light  degrees  of  permanent  partial  disability,  where 
in  other  countries  no  permanent  results  would  be  claimed, 
would  have  the  opposite  tendency  of  loading  the  lower  groups 
of  the  percentage  series.  In  any  case,  we  think  it  is  safer  to 
check  up  the  results  of  Austrian  experience  by  that  of  other 
countries. 

The  following  statements  are  given  with  similar  computa- 
tions for  Denmark,  Italy,  and  Germany: 

DENMARK  (18M-ig09). 


DwraeofDU- 

aEUty(Fte 

Cent). 

Number  of 
Caaet. 

PerCeDt. 

Avenge  D^'gree 

ofoLabtUty 

in  Group. 

Total  Amount 

of  Disahilitv 

(Average  Degree 

XNo.of  Cwea). 

ATonge  Degree  of 

DiaabDityaJICaiea 

(PteCent). 

5 

6-10 
11-20 
21-25 
26-50 
51  100 

300 
1.400 
1384 
265 
658 
185 

7.2 
33.4 
33.0 

6.4 
15.6 

4.4 

3 
8 
15 
23 

38 
70 

1.500 
10.400 
20.700 

5.W5 
25.004 
12.050 

4.102      1      100  0 

76.609 

18.3 

ITALY  (1002). 

15 

1-4 

6 

.22 

2.5 

5-10 

1,157 

42.10 

7.5 

8.678 

11-20 

576 

20.06 

15.5 

8.028 

21-80 

830 

12.01 

25.5 

8,415 

31-40 

318 

11.57 

35.5 

11,280 

41-50 

180 

4.73 

45.5 

5,015 

51-60 

63 

2.20 

55.5 

3.407 

61-70 

74 

2.60 

65.5 

4347 

71-80 

62 

2.26 

75.5 

4381 

100 

32 

1.16 

100.0 

3,200 

2.748 

100.00 

50.465 

21.6 

GERMANY  (1806-1003). 


25  or  under 

34.88 

65.3 

15 

070.5 

25-50 

12.17 

22.8 

35 

708.0 

50-75 

4.02 

7.5 

60 

450.0 

75-00 

1.18 

2.2 

85 

187.0 

100 

1.18 

2.2 

100 

220.0 

53.43 

1000 

2634.5 

26.3 
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The  average  degree  of  disability  in  cases  of  permanent  dis- 
ability in  the  different  countries  appears  to  be  as  follows: 

Per  Cent. 

Denmark,  all  cases 18 .3 

Italy,  all  cases 21 .6 

Germany,  all  cases '. 26.3 

Austria,  dismemberments .43 . 1 

Austria,  not  dismemberments 29 . 1 

Austria,  all  cases 32 . 1 

This  difference,  like  the  one  in  regard  to  the  number  of  cases 
of  permanent  disability,  is  probably  one  of  judgment  rather 
than  of  physical  facts,  and  the  best  method,  therefore,  appears 
to  be  to  obtain  an  average  of  the  data  in  the  various  countries 
so  as  to  get  a  picture  of  the  average  conditions  in  Europe. 
Austria  was  found  to  be  more  liberal  in  determining  the  num- 
ber of  cases  of  permanent  partial  disability,  and  the  same 
liberality  appears  in  the  matter  of  judgment  of  the  degree  of 
disability,  but  if  Austria  seems  to  be  too  liberal  in  these 
respects,  it  is  probable  that  the  decisions  in  Denmark,  showing 
nearly  75  per  cent,  of  such  cases  with  less  than  a  20  per  cent, 
degree  of  disability,  are  less  liberal  than  they  would  be  in  this 
country.  The  tendency  of  decisions  in  regard  to  such  cases  in 
this  country,  where  the  question  comes  up  at  all,  would  be 
towards  fairly  liberal  allowances.  It  is  often  argued  that 
these  results  in  Germany  and  in  Austria  have  come  only  after 
a  long  period  of  experience  with  compensation,  after  the  train- 
ing of  workmen  in  malingery,  etc.  As  a  matter  of  fact,  the 
rule  works  also  in  an  opposite  direction.  There  has  been  in 
Germany  recently  a  very  strong  tendency  towards  very  much 
stricter  decisions  as  to  the  degree  of  disability  than  in  the 
beginning  of  the  compensation  experience.  In  the  absence  of 
any  other  basis  for  judgment,  we  feel  that  as  far  as  the  question 
of  d^ree  of  disabiUty  is  concerned,  we  are  conservative  in 
assuming  that  adjustments  in  this  co.untry  will  on  the  average 
be  as  favorable  to  the  injured  as  they  are  in  Europe. 

It  was,  therefore,  decided  to  average  the  data  for  Austria 
and  Italy  and  Germany.  The  Danish  series  was  discarded 
because  of  the  small  exposure  and  its  rather  unsatisfactory 
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arrangement.  In  averaging  the  other  three  countries  the  diflS- 
culty  was  met  of  groupings  not  uniformly  arranged.  To  over- 
come this  the  following  method  was  used: 

For  each  country  a  diagram  was  drawn  indicating  the  per- 
centage distribution  within  each  given  interval  by  an  area  of 
a  rectangle,  having  that  interval  for  a  base.  Then  perpendic- 
ular lines  were  drawn  at  each  ten  per  cent,  and  the  area  of  each 
ten  per  cent,  group  was  computed.  While  this  method  is 
somewhat  crude,  it  does  introduce  a  substantial  correction  and 
gives  results  which  appear  fairly  satisfactory.  In  the  following 
table  the  distribution  of  cases  of  permanent  disability  in  these 
three  countries  is  shown,  so  adjusted  as  to  give  the  data  for 
groups  ending  with  ten  per  cent. 

DISTRIBUTION  OF  CASES  OF  PERMANENT  PARTIAL  DISABIUTY  BT  DBGREB  OF  DI8- 
ABIUTY,  AUSTRIA.  rPALY,  AMD  GERMANY. 


Amtria. 

Italy 

(P»  Cent,  of 

Caaeo). 

PteCentof 
DWbility. 

DimcmbsniMiit 

(PtoCentof 

Cmm). 

AU  other 

(Per  Cent,  of 

Caaet). 

AUCmm 

(PerC«Dt.of 

Caaet). 

Caaea). 

(hlO 
11-20 
21-30 
31-40 
41-60 
51-«0 
61-70 
71-80 
81-M 
•1-100 

11.1 
16.6 
10.0 
13.6 
12.7 
6.9 
9.1 
12.3 
3.6 
6.2 

17.6 
81.6 
14.8 
0.8 
7.9 
6.6 
6.0 
4.6 
1.8 
2.1 

16.1 
28.0 
18.9 
10.6 
8.9 
6.6 
6.9 
6.2 
1.9 
8.0 

42.3 
20.9 
12.0 
11.6 
4.7 
2.3 
2.7 
2.3 

19.1 
33.2 
17.6 

100.0 

100.0 

100.0 

100.0 

100.0 

To  obtain  an  average  for  these  three  countries  only  one 
column  was  taken  for  Austria,  namely,  that  giving  the  dis- 
tribution for  cases  other  than  dismemberments.  The  averages 
obtained  and  the  application  of  these  percentages  to  2,552 
cases  are  shown  in  the  following  table : 
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Degree  of  Disability.     Peroentage  of  CaseB.  Number  of  Caaes  per  100,000. 


0-10 

26.3 

672 

11-20 

28.6 

728 

21-30 

14.8 

378 

31-40 

10.4 

265 

41-50 

7.0 

179 

51-60 

3.6 

92 

61-70 

3.6 

92 

71-80 

3.0 

77 

81-90 

.9 

23 

91-100 

1.8 

46 

2,552 
By  an  independent  method  we  have  abeady  determined 
the  cases  of  permanent  total  disability  to  equal  110  (exclusive 
of  dismemberments).  As  a  matter  of  fact  there  are  very  few 
(and  in  some  countries  no)  judgments  of  degree  of  disability 
over  80  per  cent,  because  when  disability  reaches  that  limit  it 
is  practically  recognized  as  total  disability  on  account  of  the 
impossibility  of  obtaining  emplojnnent.  Therefore,  to  avoid 
duplications  we  exclude  all  the  cases  of  the  last  two  sub-groups 
and  also  reduce  group  70-80  by  41,  leaving  in  that  group  only 
36  cases  so  as  to  balance  the  figure  up  to  2,442  cases  of  per- 
manent partial  disability  not  due  to  dismemberment. 

Temporary  Disability. 

To  arrive  at  the  number  of  these  cases  it  is  only  necessary 
to  subtract  all  cases  already  determined  from  100,000  as  fol- 
lows: 

Fatal  accidents 932 

Dismemberments 2,323 

Permanent  total  disability  not  dismember- 
ments          110 

Permanent  partial  disability  not  dismember- 
ments       2,442 

Total  serious  accidents 5,807 

Temporary  disability  only 94,193 

Total 100,000 
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In  connection  with  this  class  of  injuries  the  important  ques- 
tion is  that  of  duration  of  disability.  In  regard  to  this  the 
largest  volume  of  American  experience  is  contained  in  the  first 
report  of  the  Massachusetts  Industrial  Accident  Board,  where 
89,694  accidents  are  distributed  as  follows: 

Under  2  weeks 68,586 

2-4  weeks 10,568 

4-8  weeks 6,638 

8-13  weeks 2,355 

13-26  weeks 1,275 

Over  26  weeks 272 

Total 89,694 

It  would  be  preferable  to  use  American  data  such  as  those 
quoted  above,  but  unfortunately  these  figures  are  deficient  for 
several  reasons.  First,  accident  notices,  irrespective  of  dura- 
tion, have  been  included  which  give  an  abnormally  high 
number  of  cases  under  two  weeks.  Second,  the  sub-groupings 
are  not  sufficiently  detailed.  In  utilizing  these  figures  for  the 
computations  of  the  New  York  differential,  the  New  York 
State  Insurance  Department  was  forced  to  assume  that  the 
average  duration  in  each  group  was  the  mean  of  the  limits, 
three  weeks  for  the  group  from  two  to  four  weeks,  six  weeks  for 
the  group  from  four  to  eight  weeks,  etc.  As  the  number  of 
cases  in  each  group  rapidly  declines  the  average  is  probably 
much  nearer  the  lower  limit  than  the  mean,  and  where  the 
margin  between  the  limits  is  so  great  a  considerable  error  is 
introduced  thereby.  Third,  the  Massachusetts  report  seems 
to  divide  all  the  cases  into  two  groups,  fatal  and  those  of  tem- 
porary disability.  It  is  evident  that  the  series  quoted  above 
contain  all  the  cases  which  eventually  lead  to  permanent  dis- 
ability. Even  dismemberments  are  included  in  that  series, 
the  duration  meaning  that  of  total  disability  irrespective  of 
the  subsequent  partial  disability.  The  result  of  this  is  to 
make  a  very  much  higher  percentage  of  accidents  of  longer 
duration. 

Fortunately  a  much  better  series  of  figures  for  this  purpose 
is  available  in  the  twenty-fourth  Annual  Report  of  the  United 
States  Commissioner  of  Labor,  namely,  the  data  in  regard  to 
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accidents  in  Russia  for  a  three-year  period,  1904  to  1906,  where 
the  distribution  is  given  by  weekly  periods  up  to  thirteen  weeks 
and  where  the  temporary  and  the  permanent  cases  are  sep- 
arately analyzed.  The  fact  that  these  figures  appertain  to 
Russian  conditions  need  not  disqualify  them  in  view  of  the 
general  theory  underlying  the  standard  table. 

There  is  one  difficulty  about  this  series:  The  accidents  of 
under  four  days'  duration  are  not  reported.  This  makes  the 
total  of  accidents  seven  days  or  under  too  small^  This,  how- 
ever, can  be  corrected  as  explained  presently.  To  determine 
whether  the  use  of  these  Russian  statistics  is  justifiable,  they 
were  subjected  to  a  test  to  find  out  how  far  they  are  compar- 
able with  the  Massachusetts  figures  on  general  lines.  In  order 
to  make  such  a  comparison  possible,  41  per  cent,  of  notices, 
relating  to  accidents  of  under  one  day's  duration,  were  taken 
out  of  the  Massachusetts  series.  These  notices,  amounting 
to  36,774,  were  deducted  both  from  the  total  and  from  the 
number  of  accidents  of  under  two  weeks'  duration,  thus 
obtaining  for  Massachusetts  the  following  corrected  series: 

Period  of  Disability.              Number.  Per  Cent. 

Less  than  2  weeks 31,812  60.1 

2-4  weeks 10,568  20.0 

4-8  weeks 6,638  12.5 

8-13  weeks 2,355  4.5 

13-26  weeks 1,275  2.4 

Over  26  weeks 272  .5 


Total  52,920  100.0 

Distributing  153,843  non-fatal  accidents,  occurring  in  Russia, 
1904-1906,  in  the  same  large  groups,  we  get  the  following 
results: 

Period  of  Disability.  Number.  Per  Cent. 

Under  2  weeks 79,577  51 .7 

2-4  weeks 33,776  22.0 

4-8  weeks 23,164  15.0 

8-13  weeks 10,144  6.6 

Over  13  weeks 7,182  4.7 

Total  153,843  100.0 
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A  comparison  of  these  two  series  indicates  a  smaller  percentage 
of  disability  of  under  two  weeks  and  a  larger  percentage  of 
accidents  in  all  other  groups  in  Russia  as  compared  with  Massa- 
chusetts, but  this  evidently  is  due  to  the  omission  of  accidents 
resulting  in  disability  of  under  four  days'  duration  in  the 
Russian  statistics.  This  has  been  corrected  in  the  following 
manner.  The  Massachusetts  data  indicate  that  there  are 
three  times  as  many  cases  in  the  first  group,  from  one  day  to 
two  weeks,  as  there  are  in  the  second,  from  two  to  four  weeks. 
That  would  make  the  number  of  accidents  in  the  under  two 
weeks  group  in  the  Russian  series  101,328  instead  of  79,577,  or 
an  increase  of  21,751.  This  correction  must  also  be  made  in 
the  total,  which  increases  from  153,843  to  175,596.  After 
this  correction  the  similarity  of  the  percentage  distribution  in 
both  series  becomes  very  much  greater,  as  is  shown  in  the  fol- 
lowing comparison: 

n    •  J    ^  T^    1-M-^  Russia  Maasachusetta 

Penod  of  Disability.  p^  ^^  p^  ^^ 

Under  2  weeks 57.6  60.1 

2-4  weeks 19.3  20.0 

4r-8  weeks 13.2  12.5 

8-13  weeks 5.8  4.5 

Over  13  weeks 4.1  2.9 


100.0  100.0 

A  slight  difference  between  the  two  series  still  remains  indi- 
cating longer  periods  of  duration  in  Russian  statistics.  This 
may  be  easily  explained  by  the  fact  that  some  of  the  Massa- 
chusetts information  is  premature  because  in  a  good  many 
cases  the  period  of  disability  was  unterminated  at  the  time  the 
statistical  data  were  collected.  In  further  support  of  these 
figures  we  may  quote  an  experience  of  over  20,000  accidents 
to  United  States  Government  employees,  1908-1911,  indicating 
the  following  distribution: 

Period  of  Disability.  Per  Cent. 

Under  2  weeks 55 . 1 

2-4  weeks 20.2 

4-8  weeks 14.0 

8-13  weeks 4.5 

Over  13  weeks 5.1 
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While  these  comparisons  prove  that  the  Russian  statistical 
data  are  quite  applicable  to  American  experience  and  therefore 
may  be  used  here,  further  refinement  becomes  necessary.  The 
figures  as  quoted  include  both  temporary  and  permanent 
cases,  but  the  treatment  of  permanent  cases,  especially  dis- 
memberment, in  many  state  laws  differs.  In  several  states, 
for  instance,  it  is  specifically  provided  that  the  so-called  specific 
dismemberment  benefits  should  be  exclusive  of  all  other  bene- 
fits. In  other  states,  on  the  contrary,  both  temporary  total 
disability  benefit  and  dismemberment  benefit  may  be  made  in 
the  same  cases.  It  becomes  necessary,  therefore,  to  separate 
these  two  groups  of  accidents  and  to  construct  a  separate  series 
of  distribution  by  duration  for  the  temporary  injuries  and 
also  for  the  temporary  disability  period  of  permanent  injuries. 
It  is  quite  evident  that  in  serious  dismemberments  or  other 
accidents  leading  to  permanent  disability  of  a  partial  character, 
the  initial  stage  of  total  disability  ynll  on  an  average  be 
very  much  longer  than  in  cases  which  leave  no  permanent 
results.  As  already  stated  such  a  separation  is  possible  by 
means  of  Russian  statistics,  which  is  an  additional  argument 
for  their  use  here. 

DURATION  OF  DiaABnJTY  IN  TEMPORARY  DISABIIJTY  CASES  ONLY.    RU8SU  (1904. 

1906). 


DantioD. 

Number  of  Caaee  in 
Ruona. 

Percent. 

Computed  Number  of 

Cmm  for  the  Standard 

Table. 

1-7  days 

69,925* 

39.5 

37.113 

38.667 

25.6 

23,925 

16-21  " 

19,661 

13.2 

12.433 

22-28" 

11.272 

7.4 

6,970 

29-36" 

7.167 

4.7 

4,427 

3d-l2  " 

4.336 

2.9 

2,732 

43-49" 

2,812 

1.8 

1.695 

60-5«" 

1.897 

1.2 

1.130 

57-63  " 

1.483 

1.0 

942 

64-70" 

944 

.6 

565 

71-77  " 

715 

.6 

471 

78-84  " 

671 

.4 

377 

86-91  " 

459 

.3 

283 

92-182  " 

1,492 

1.0 

933 

Over  182  days 

346     . 

.2 

197 

Total 

151,635* 

100.0 

94.193 

*21,751  aeddoits  were  added  to  the  group  "  1-7  days"  and  to  the  total,  so  as  to  adjust  it  to  ourstandard 
baas.  In  the  lart  oohmm  the  numbers  have  been  re-computed  on  a  basis  of  a  total  of  94,193,  as  assumed 
in  the  standard  aeries. 
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The  Russian  classification  does  not  go  beyond  13  weeks, 
throwing  all  the  cases  over  that  period  into  one  group. 
The  number  of  such  cases  was  1,897,  or  in  the  standard  series 
1,130.  It  was  more  convenient  to  distribute  these  1,130  cases 
in  the  two  groups,  13-26  weeks  and  over  26,  in  proportion  to 
the  similar  distribution  in  Massachusetts  (in  percentages  of 
81.2  and  18.8).  The  groups  above  are  so  narrow  that  the 
average  duration  of  an  injury  in  each  group  can  easily  be 
assumed  as  the  mean  between  the  limits  because  those  are 
confined  within  one  week.  This,  however,  does  not  apply  to 
the  last  two  groups.  The  Russian  sources  indicate  not  only 
the  number  of  cases  in  the  group,  but  also  the  total  number  of 
the  days  of  disability.  The  average  duration  of  disability  in 
the  last  group  over  thirteen  weeks  was  137  days  or  19.6  weeks, 
which  is  just  the  mean  between  13  and  26,  so  that  for  all  prac- 
tical purposes  this  figure  may  be  accepted  for  the  last  two 
groups. 

The  Standard  Table. 

The  above  analysis  completes  the  distribution  of  100,000 
accidents  according  to  their  results  as  far  as  disability  is  con- 
cerned.    The  table  may  be  given  here  as  a  whole: 
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082 

2,823 

64 
06 
60 
61 
20 
80 
60 
60 
96 
81 
14 
17 
88 
84 
14 
17 
68 
66 
66 
62 
88 
62 
08 
68 
26 
10 
18 
17 

172 

178 
120 
8 
67 
466 
62 
14 

rtbud 

iflhthuMl     

d 

81.  Loa  of  one  leg 

82.  LoM  of  both  legs 

89.    lionof  (on                       

84.    LoM  of  one  eye 

86.    Loa  of  ooe  eve  with  iniunr  to  the  other 

86.    Loa  of  both  eyes 7..'. 

110 

2.442 

Le«dinctol)iaabUit7of 

1-10  Per  Cent 

11-20    ••       •*    

672 
728 
878 
266 
170 
02 
02 
86 

11-30    "       •*    

81-40    "       "    

41-60    "       "       

61-($0    "       "    

61-70    "       "     

71-80    "       "    

Temporary  duwhiUty                                      

04,108 

Not  over  1  week 

87.118 

23.026 

12.488 

6,070 

4.427 

2,732 

1,605 

1.130 

042 

666 

471 

877 

283 

033 

107 

1-  3  WM*#           

1-8      •*    

j^- 4      ••                      

4-6     **    

6^6  " ::::::::::::::::::.::...:...:.:.::...:: :. 

6-7      "    

7-8      •*    

8-0      "    

0-10      " 

10-11      "       

11-12      "    

12-13      " 

18-26     "    

Orer  26  weeks 

Tot*] 

100.00C 
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The  claims  made  for  this  table  must  not  be  misunderstood. 
It  cannot  be  assumed  for  a  moment  that  any  100,000  accidents 
occurring  in  this  country  will  comply  absolutely  in  their  dis- 
tribution with  the  proportions  indicated  in  the  table.  Un- 
doubtedly, accidental  variations  may  occur,  and,  furthermore, 
a  certain  essential  difference  between  conditions  in  this  country 
and  those  assumed  in  the  construction  of  the  table  may  even- 
tually develop  when  actual  experience  has  been  compiled.  The 
claim  is  made,  however,  that  the  cost  of  any  100,000  cases 
will  not  vary  greatly  from  the  cost  of  the  accidents  dis- 
tributed in  the  Standard  Table,  and  another  claim  may  be 
made  for  the  table  still  more  emphatically,  that  even  if  the 
actual  cost  of  100,000  accidents  may  differ,  the  table  is 
sufficiently  accurate  for  the  purpose  for  which  it  was  con- 
structed, namely,  to  enable  us  to  measure  the  differences 
between  compensation  acts,  because  it  is,  after  all,  not  the 
absolute  cost  but  only  the  comparison  of  costs  that  we  are 
trying  to  arrive  at.  In  that  respect  some  similarity  may  be 
indicated  between  this  standard  accident  table  and  mortality 
tables.  Not  even  the  largest  life  insurance  company  would 
expect  the  actual  deaths  to  comply  absolutely  with  the  mortal- 
ity table  even  if  the  latter  were  ideally  correct.  When  com- 
puted by  independent  age  groups,  the  profits  and  losses  in  the 
various  groups  will  probably  fluctuate  from  year  to  year,  but 
all  of  these  fluctuations  do  not  interfere  with  the  reliability  of 
the  mortality  table  as  a  whole.  The  vast  amount  of  experi- 
ence in  compensation  insurance  which  will  undoubtedly  ac- 
cumulate in  this  country  within  a  very  few  years,  will  enable 
us  to  reconstruct  this  table,  but  the  method  of  its  application 
will  not  be  changed  thereby. 

Temporary  Total  Disability  in  Permanent  Cases. 

While  the  entire  distribution  of  100,000  accidents  has  been 
accomplished,  there  are  several  additional  factors  which  must 
be  taken  into  consideration  and  must  be  studied  statistically. 
The  first  is  the  determination  of  the  periods  of  total  disability 
which  accompany  cases  of  dismemberment  and  of  permanent 
partial  disability  not  dismemberment.  For  reasons  indicated 
above,  this  must  be  computed  separately  because  this  addi- 
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tional  liability  is  not  recognized  in  all  compensation  acts. 
The  standard  distribution  according  to  duration  as  given  above 
will  not  apply  because  the  average  nature  of  these  injuries  is 
very  much  more  severe  and  the  period  of  recovery  longer. 
The  Russian  figures  are  the  only  ones  which  furnish  informa- 
tion on  this  point.  In  the  following  table  the  2,442  cases  of 
permanent  partial  disability  and  the  2,323  cases  of  dismember- 
ments are  distributed  according  to  the  duration  of  total  tem- 
porary disability  applying  to  both  groups  the  same  percentage 
distribution  ascertained  from  Russian  statistics.  The  two 
groups  of  accidents  are  distributed  here  separately,  because  in 
some  states  dismemberments  are  excluded  and  then  only  the 
column  for  permanent  partial  disability  must  be  used,  while 
in  others  the  total  column  may  be  applied. 


Percent. 

Number  of  OMes. 

Period  of  DinbUity. 

Fenxuuient 

Partial 
DiabiUty. 

Dumember- 
meot. 

ToUL 

Under  1  week 

22.3 

139 
137 
144 
159 
190 
183 
171 
161 
168 
127 
116 
106 
98 
646 

132 
130 
137 
162 
181 
174 
163 
163 
160 
121 
100 
100 
93 
618 

271 

1-2 

267 

3-3 

281 

3-4 

311 

4-6 

371 

,5-6 

367 

d-7 

334 

7-8 

314 

8-0 

328 

0-10 

248 

10-11 

224 

11-12.... 

205 

12-13 

191 

13  and  over 

1,063  • 

100.0 

2,442 

2^23 

4,765 

Dependency  in  Fatal  Accident  Cases. 

The  number  of  fatal  accidents  per  hundred  thousand  was 
determined  in  the  standard  series  as  932,  but  the  correct  valua- 
tion of  their  cost  requires  a  good  deal  of  additional  statistical 
information.  In  regard  to  the  number  and  status  of  the 
dependents,  the  laws  diflfer  very  much.  In  some  cases  specific 
groups  of  dependents  are  provided  for  by  definite  proportions, 
and  in  such  cases  it  becomes  necessary  to  determine  the  number 
of  such  dependents  who  may  be   expected  to  survive.     In 
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other  states  all  dependents  are  given  the  same  rights  except  as 
to  the  distinction  between  total  and  partial  dependents, 
although  in  most  cases  certain  relatives  are  designated  as  total 
dependents.  As  in  all  cases  widows  and  orphans,  under  a 
certain  age,  are  recognized  as  total  dependents,  the  first 
important  fact  that  must  be  ascertained  is  the  conjugal  dis- 
tribution of  victims  of  fatal  accidents.  In  regard  to  this  ques- 
tion a  very  useful  table  is  found  in  the  report  of  the  Washington 
Industrial  Accident  Commission  for  1912,  where  the  conjugal 
condition  of  all  injured  employees  is  given,  indicating  3,351 
single  and  3,005  married.  No  data  are  given  for  widows  or 
divorced  persons,  and  a  letter  of  inquiry  to  the  Commission 
brought  the  reply  that  widowed  persons  without  children  were 
classified  with  the  single  and  widowed  with  children  with  the 
married  persons.  The  proportion,  however,  of  single  men  in 
the  state  of  Washington  appears  unusually  high,  nearly  53 
per  cent.,  and  it  may  be  explained  by  the  character  of  popula- 
tion and  industry  in  a  frontier  state,  but  it  will  be  utterly 
inapplicable  to  older  settled  communities. 

In  France  for  the  period  1898-1905  insurance  companies 
reported  9,055  fatal  accidents*  distributed  according  to  con- 
jugal condition  as  follows  : 

Number.  Per  Coit. 

Single 3,057  33.8 

Married 5,266  58.1 

Widowed 578  6.4 

Unknown 154  1 .7 

Total 9,055  100.0 

French  experience  indicates,  therefore,  that  little  over  one 
third  of  the  persons  fatally  injured  are  single.  In  Germany  t 
there  were  68  widows  for  each  100  fatal  accidents  reported  to 
the  Industrial  Accident  Associations,  which  is  a  somewhat 
higher  ratio  than  in  France,  and  may  be  easily  explained  by 
the  comparatively  higher  marriage  rate  of  Germany. 

It  seems  safer  for  this  country  to  assume  the  general  propor- 
tion of  married  and  unmarried  people  among  the  male  working 

*Twenty-rourtii  Annual  Report,  United  SUtes  Bureau  of  Labor,  p.  704. 
t/tt<f.,  p.  1164. 
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population.  The  figures  are  taken  only  for  the  male  popula- 
tion because  the  percentage  of  married  persons  is  much  higher 
for  the  female  population,  while  the  number  of  fatal  accidents 
to  women  is  extremely  small  and  therefore  can  be  disregarded. 
Taking  the  entire  male  population  of  the  country  over  20 
years  of  age,  their  distribution  by  conjugal  condition  is  as 
follows: 

Single 29.1  Per  Cent. 

Married 64.6  Per  Cent. 

Widowed 5.3  Per  Cent. 

Divorced 6  Per  Cent. 

Unknown 4  Per  Cent. 

Total 100.0  PerCent. 

The  practical  agreement  of  these  United  States  Census  fig- 
ures with  the  results  of  special  investigation  of  fatal  accidents 
in  France  and  Germany  allows  us  to  assume  this  as  a  basis  for 
our  standard  table.  For  purposes  of  simplicity  the  unknown 
are  thrown  in  with  the  single  persons,  and  the  divorced  with 
the  widows,  so  that  the  assumption  is  as  follows: 

Single  persons 29.5  Per  Cent. 

Married  persons 64.6  Per  Cent. 

Widowed  persons 5.9  Per  Cent. 

which  on  the  basis  of  932  fatal  accidents  gives  the  following 

results: 

Single  persons 275 

Married  persons 602 

Widowed  persons 55 

Total,  fatal  accidents 932 

In  a  large  number  of  states,  as  for  instance  Massachusetts, 
Kansas,  Rhode  Island,  Nebraska,  and  others,  the  only  point 
at  issue  in  granting  benefits  for  fatal  accidents  is  that  of  exist- 
ence of  dependents,  either  total  or  partial,  without  any  specific 
benefits  being  prescribed  for  specific  classes  of  dependents.  In 
such  cases  the  assumption  is  justified  that  in  all  cases  where 
victims  of  accidents  were  married  there  are  total  dependents, 
and  as  far  as  the  widowers  are  concerned,  while  there  may  be 
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a  few  cases  where  no  orphans  survive,  yet  they  would  be  the 
exception,  and  in  absence  of  definite  information  it  was 
assumed  that  for  the  widowed  as  well  as  married  total  depend- 
ents existed  in  every  case,  which  gives  667  cases  with  total 
dependency.  In  addition  to  that  there  must  be  a  certain  num- 
ber of  the  single  fatally  injured  who  leave  dependents,  either 
total  or  partial. 

For  the  distribution  of  the  total  accidents  to  single  persons 
in  regard  to  existence  of  dependency,  some  French  data  have 
been  used.  They  indicate  that  out  of  3,057  single  persons 
fatally  injured  in  France,  2,179,  or  71.39  per  cent.,  left  no 
dependents  under  the  French  act.  The  statistics  of  depend- 
ency in  the  state  of  Washington  have  already  been  referred  to. 
It  was  pointed  out  that  the  proportion  between  single  and 
married  persons  in  the  state  of  Washington  would  be  excep- 
tional from  that  characteristic  of  other  states.  The  data  in 
regard  to  the  number  of  dependents  for  each  one  of  the  two 
groups  need  not  be  disqualified  from  use.  As  reference  to  that 
table  will  show,  out  of  3,351  single  employees  injured,  2,457,  or 
73.3  per  cent.,  have  no  dependents  at  all. 

The  higher  percentage  in  the  state  of  Washington  may  easily 
be  explained  by  the  larger  proportion  of  young  men  without 
any  relatives  in  the  state,  due  to  the  transitory  condition  of 
the  population,  but  the  difference  between  the  Washington 
and  the  French  proportion  is  so  slight  that  evidently  we  are 
dealing  here  with  a  fairly  uniform  relationship.  We  have, 
therefore,  assumed  that  some  71  per  cent,  of  the  single  persons 
fatally  injured  leave  no  dependents  at  all,  or  195  cases  out  of 
the  275  fatal  accidents  to  unmarried  employees,  or  932  fatal 
accidents. 

The  final  question  requiring  an  answer  is  that  of  distribution 
of  the  remaining  80  cases  according  to  the  number  leaving  total 
dependents  and  that  leaving  partial  dependents  only.  It 
proved  impossible  to  obtain  any  statistics  on  this  point.  The 
Washington  figures  used  here  do  not  show  it.  The  Massachu- 
setts report  for  the  year  1912-13  shows  the  existence  of  103 
partial  dependents  for  the  470  fatal  accidents,  but  it  does  not 
indicate  the  number  of  cases  to  which  these  103  partial  depend- 
ents belong,  nor  in  how  many  cases  these  partial  dependents 
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were  the  only  dependents.  The  Washington  figures  indicate 
that  in  the  case  of  single  persons  fatally  injured  who  leave  any 
dependents  at  all,  the  average  number  of  dependents  is  nearly 
2,  which  would  indicate  that  there  were  in  the  state  of  Massa- 
chusetts about  50  cases  of  partial  dependency.  However, 
there  is  no  evidence  that  the  partial  dependents  recorded  were 
the  only  dependents  in  the  respective  cases.  In  recognizing 
the  economic  motive  which  would  influence  people  to  claim 
total  dependency  in  all  possible  cases  and  the  difficulty  which 
must  frequently  arise  in  disproving  such  claims,  we  have 
assumed  somewhat  arbitrarily  that  in  about  60  per  cent,  of  the 
cases  of  fatal  injuries  to  single  employees  leaving  any  depend- 
ents at  all,  the  dependency  would  be  recognized  as  total,  and 
in  40  per  cent,  only  partial  dependence  would  exist,  which 
makes  the  total  number  of  cases  with  total  dependents  48, 
and  the  number  of  cases  with  partial  dependents  32.  The 
final  result  of  this  analysis,  therefore,  is  an  assumption  that 
the  932  cases  will  be  divided  according  to  dependency  as  fol- 
lows: 

Total  dependents 705 

Married 602 

Widowed 55 

Single 48 

Partial  dependents 32 

No  dependents 195 

Total 932 

NxTMBER  OP  Dependents. 
In  a  few  of  the  states  having  compensation  acts  at  present 
the  provisions  for  fatal  accidents  are  somewhat  more  com- 
plicated. Specific  benefits  may  be  granted  either  according 
to  the  number  of  dependents  surviving,  or  with  an  even  greater 
effort  at  economic  justice,  according  to  the  class  or  rather 
degree  of  relationship  and  number  of  dependents  siuriving. 
This  is  particularly  true  of  the  states  of  New  Jersey,  Minnesota, 
and  New  York,  and  similar  provisions  may  be  expected  to 
become  more  numerous  in  the  future.  Therefore,  it  became 
necessary  to  obtain  some  data  concerning  the  number  of 
dependents  surviving.     Moreover,  it  is  not  always  sufficient 
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to  know  the  total  number  of  dependents  surviving  for  the 
entire  number  of  fatal  accidents,  but  rather  the  distribution 
of  cases  according  to  the  number  surviving  in  each  particular 
case.  Unfortunately,  our  Census  statistics  on  the  size  of 
families  are  not  in  such  condition  as  to  make  the  data  available 
for  our  purposes.  The  best  information  that  is  as  yet  available 
has  been  collected  by  the  Washington  Industrial  Accident 
Commission  in  its  report  for  1912,  giving  the  distribution  of  all 
persons  injured  whether  fatally  or  not  according  to  class  and 
number  of  dependents. 

DEPENDENTS  OF  EMPLOYEES  INJURED  IN  THE  STATE  OF  WASHINQTON,  1012. 


SlNGLI  PbrBOMB. 


Number  of 


Number  of    | 
Dependents.   > 


1.    Sipgle  ftnd  no  d^pcndentfl      . 

2.457 
440 
338 
49 
32 
13 
22 

440 
676 
147 
128 
65 
132 

2.       "      "       1           "       

8.       "      "       2          "       

4.       "      "       3           "       

6.       "      "       4           "       

6.       "      ••       6          "       

3,361 

1,688 

MaRRICD  PfeRSOMB. 

Number  of 
Cases. 

Number  of 

Number  of 
Children. 

1.    Married  and  no  children 

800 

628 

556 

356 

196 

111 

43 

14 

3 

1 

83 
19 
9 
1 
1 
63 
86 

800 

1.256 

1.668 

1,424 

980 

666 

301 

112 

27 

10 

166 

57 

36 

6 

6 

169 

140 

2.        ••         "     1       "      

628 

3.         "         "     2       ••      

1,112 

4.         ••         "     3       •*      

1068 

6.         ••         "     4       "      

784 

«.         ••         "     5       "      

666 

?;    "     «  6    "  :::::::::::::::::::::: 

258 

8.         "         "     7       "      

98 

9.         "         "     8       "      

24 

la         •'        "     9       "      

9 

11.        "       no  children,  1  other  dependent 

i2.         "                •*       '2    "     dependents 

13.         "                "        3    "            "       

— 

14.         "               "        4    ••            ••       

.^ 

16.        *'               "        more  than  4  dependents — 
16.         •'       1  child.  1  other  deoendent 

63 

70 

Jg-         M        Jcm.«™.Joi«Taepenaen*.......... 

26                    130 
16                     96 
4        1               28 
6        1              40 
18                       52 

78 

19.         "       4      ••         1    '•           •*         

64 

20.         "       6     "         1    ••           "           

20 

21.  "       more  than  S  children,  1  dependent 

22.  •*       1  child,  2  dependents 

»0 
IS 

23.         "       2  children,  2  dependents 

12 
2 
3 
6 
1 
6 
3 

60 
12 
21 
40 
8 
26 
1R 

24 

24.         "       S      "       '2     '•*         

6 

26.         ••       4      "        2       "         

12 

26.         "       6      **        2       "         

26 

27.  "       more  ihan  6  children,  2  dependents 

28.  ••       1  child,  S  dependents 

6 

5 

29.         ••       1      "4         "            

3 

30.         *'       2  childrai,  4  dependents 

1        1              -'7 

2 

3.005        1          8.350 

4,947 
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This  table  shows  that  in  the  3,005  cases  of  married  persons 
injured,  there  were  altogether  8,350  dependents.  Presumably 
there  were  3,005  consorts  and  of  the  remaining  5,345  depend- 
ents, 4,947  were  children  and  398  other  dependents,  largely 
parents.  The  Washington  law  recognizes  dependency  of 
children  up  to  the  age  of  16  only;  presumably  only  children  of 
that  age  were  included  in  the  table,  showing  164.6  children 
under  16  per  100  parents. 

This  data  must  be  subjected  to  some  sort  of  a  check  to  ascer- 
tain how  far  the  Washington  data  are  at  all  applicable  to  con- 
ditions throughout  the  country.  The  United  Census  States  for 
1910  indicates  that  there  were  in  that  year  31,320,334  children 
under  16,  and  that  the  number  of  males  married,  widowed,  and 
divorced  was  19,720,152,  giving  a  proportion  of  177  children 
under  16  per  hundred  married  males.  The  excess  of  this 
average  over  that  in  the  state  of  Washington  may  be  easily 
explained  by  the  fact  that  a  certain  number  of  children  under 
16  have  no  father  living.  The  proportion,  therefore,  of  164.6 
children  per  100  fathers  may  be  accepted  as  essentially  correct. 
Where  the  law  grants  rights  to  children  up  to  the  age  of  18, 
the  number  of  surviving  children  will  naturally  be  larger. 
Based  upon  the  figures  of  the  United  States  Census,  the  esti- 
mate is  made  that  the  number  of  children  under  18  per  100 
parents  should  be  increased  to  184.4. 

Utilizing  these  averages  for  the  definite  number  of  fatal 
injuries  assumed  in  our  standard  table,  we  have  as  follows: 


Number  of 
Cases. 

Number  of 
Dependents. 

Widowi,  in  aeddenta  to  married  employees 

602 
«57 
667 
80 

602 

1.071 

OUier  dq)eodenta,  in  aeddente  to  manied  employees 

87 

Other  dq)endents,  in  accidents  to  sii^  employees 

144 

All  fiasris,  with  d^Ti^dentff 

737* 

1,004 

This  indicates  258  dependents  per  100  fatal  accidents  leaving 
dependents,  or  205  per  100  fatal  accidents.  If,  however, 
dependent  children  up  to  the  age  of  18  instead  of  16  be  taken 
into  consideration,  the  number  of  dependent  children  will 

^TUs  total  does  not  represent  the  addition  of  oases  in  the  cokunn  because  in  the  latter  the  oassi 
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increase  to  1,210,  and  the  total  number  of  dependents  to  ^,044, 
or  277  per  100  fatal  accidents  leaving  dependents,  or  219  per 
100  fatal  accidents  occurring,  which  shows  a  remarkably  close 
approximation  to  the  German  figures  of  dependents  surviving, 
though  computed  independently  on  a  basis  of  Washington 
figures  and  certain  United  States  Census  data. 

In  a  careful  valuation  of  fatal  accidents  further  information 
may  be  necessary  in  regard  to  the  relationship  of  dependents 
other  than  widowed  and  children.  While  information  on  this 
subject  is  very  limited,  nevertheless  some  use  may  be  made  of 
the  Washington  figures.  We  find  that  in  3,005  cases  of  injur- 
ies, there  were  8,350  dependents  of  whom  presumably  3,005 
were  widows  and  4,947  were  children,  leaving  for  other  depend- 
ents 398.  The  number  of  cases  in  which  such  other  dependents 
were  ascertained  is  297.  Of  these,  222  cases  had  only  one 
dependent  other  than  widow  or  children,  55  cases  had  two 
dependents  other  than  wife  or  children,  and  only  20  cases  had 
more  than  two  dependents  of  this  class,  the  total  number  of 
such  dependents  in  the  20  cases  being  71.  The  number  of 
dependents,  therefore,  in  excess  of  two  was  only  31.  The 
assumption  seems  justified  that  where  only  one  dependent 
other  than  wife  or  children  exists,  that  may  be  assumed  to  be 
either  aged  father  or  mother,  and  other  dependents,  largely 
brothers  or  sisters,  were  very  few,  only  31  cases  out  of  3,005, 
or  about  1  case  in  a  hundred  fatal  accidents.  That  proportion 
appears  to  be  strikingly  low,  but  it  must  be  remembered  that 
in  most  cases  where  specific  benefits  are  given,  the  share 
assigned  to  the  widow,  orphans,  or  parent,  will  be  sufficiently 
large  to  absorb  the  entire  maximum  amount  of  compensation 
allowable,  so  that  in  only  a  very  few  cases  would  brothers  and 
sisters  actually  be  in  a  position  to  claim  compensation  inde- 
pendently. 

As  far  as  the  dependents  of  single  persons  are  concerned,  we 
have  the  Washington  data  indicating  about  180  dependents 
per  100  cases  leaving  dependents.  We  have  the  indication 
from  the  French  statistics  that  the  proportion  is  only  133  per 
100  cases,  but  the  French  act  does  not  cover  other  dependents 
except  parents.  We  may  assume,  therefore,  that  of  the  180 
dependents  per  100  cases,  133  represent  parents,  and  47  other 
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dependents,  largely  brothers  and  sii^rs.  Applying  this  pro- 
portion to  the  180  cases  of  single  employees  in  which  depend- 
ents are  expected  according  to  our  assumption,  we  may  assume 
106  parents  and  38  brothers  and  sisters  as  dependents  of  single 
persons  fatally  injured.  On  the  basis  of  such  assumptions  the 
cost  of  the  932  fatal  accidents  may  be  fairly  accurately  com- 
puted. 

Age  op  Injured  and  Dependents. 

In  most  states  compensation  to  dependents  is  given  for  a 
temporary  period  only.  In  such  states  it  may  be  assumed 
that  in  the  majority  of  cases,  and  especially  when  the  period 
is  short,  the  full  amount  will  be  paid  even  if  one  of  the  depend- 
ents happens  to  die  during  the  period  of  compensation, 
because  other  dependents  would  probably  arise  to  claim  the 
benefit.  Even  there  exceptions  must  be  made  in  a  case  of 
widows  surviving  without  other  dependents,  because  in  such 
cases  the  death  of  the  widow  may  cause  the  payments  of  bene- 
fits to  be  discontinued  altogether.  Actuarially,  we  are  dealing^ 
here  with  the  cost  of  a  temporary  annuity  where  the  element 
of  mortality  pla3rs  an  important  part.  Still  more  important  is 
the  element  of  mortality  in  a  case  of  benefits  to  children,  or  all 
cases  where  life  benefits  are  granted  by  the  compensation  act. 
Many  acts  grant  life  benefits  in  permanent  total  disability 
cases,  and  at  least  one  is  certain  to  grant  life  pensions  in  all 
grave  injuries  (California),  while  in  several  other  states  (New 
York,  Ohio,  Kentucky,  and  Maryland)  there  is  a  possibility 
that  life  pensions  may  be  granted  under  the  law  in  all  perma- 
nent partial  injury  cases.  It  is  evident,  therefore,  that  the 
question  of  age  both  of  the  injured  persons  and  the  dependents 
acquires  an  important  value  in  computing  cost  of  compensa- 
tion. Various  statistical  sources  must  be  utilized  to  obtain 
some  information  on  this  subject.  The  Massachusetts 
Industrial  Accident  Board's  Reporjb  for  1912-13  states  the 
ages  of  fatally  injured  persons,  from  which  the  following  com- 
putation has  been  made: 
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Number. 

Avenge  Age. 

4 

15 

18 

18.5 

135 

25 

113 

35 

83 

45 

66 

55 

55 

65 

474 

AgnecBte 
Agci* 


Under  16  jtm. 

16-21 

21-30 

3(M0 

40-60 

W-60 

OT«r60 


60 
833 

3^75 
3.955 
3.735 
3.630 
3.575 


18.663 


The  average  age  at  death  in  fatal  accidents  appears  to  be 
about  39^  years  in  the  state  of  Massachusetts.  On  the  other 
hand,  in  Illinois,  according  to  the  6th  Report  of  the  Bureau  of 
Labor  Statistics  entitled  Industrial  Accidents  in  Illinois  for 
1912,  the  ages  of  the  fatally  injured  are  given  as  follows,  indi- 
•cating  an  average  age  of  35: 

AGES  OF  FATALLY  INJURED. 


Number. 

Avense  age. 

Aggresate 
ages. 

Under  90  yeera 

5 
30 
30 
30 
23 
20 
13 
10 
8 
4 

16 

22.5 

27.5 

32.5 

37.5 

42.5 

47.5 

52.5 

57.5 

65 

80 

20-25 

675 

26-30 

825 

30-35 

075 

35-40 

863 

40-45 

850 

45-50 

617 

,50-55 

525 

,65-60 

460 

■60  and  orer 

260 

173 

6.130 

In  the  absence  of  more  accurate  information  it  seems  advis- 
■able  to  assume  one  average  age  for  all  states  for  fatal  injuries, 
which  is  approximately  37.  In  handling  permanent  partial 
<iisability  cases,  use  was  made  of  the  information  given  by  the 
Austrian  statistics,  which  indicates  that  the  average  age 
increases  with  the  degree  of  disability;  or  perhaps  it  would  be 
more  accurate  to  state  that  the  degree  of  disability  is  aflFected 
by  the  average  age,  so  that  while  for  temporary  cases  and  for 
<5ases  of  very  light  degree  of  permanent  disability,  the  average 
age  appeared  to  be  37,  it  rose  to  39  where  the  degree  of  dis- 
ability is  over  50  per  cent.,  and  to  42  where  the  degree  of  dis- 
ability was  total,  and  computations  were  based  upon  these 
broad  conclusions. 
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A  very  important  question  is  the  age  of  the  widow  rather 
than  of  the  person  fatally  injured.  Unfortunately,  in  this- 
<50untry  there  seems  to  be  scarcely  any  information  about  the 
respective  ages  of  consorts.  The  average  age  of  the  widows 
as  given  by  the  United  States  Census  would  evidently  be  of 
no  advantage,  because  what  must  be  ascertained  here  is  the 
Average  age  at  which  widowhood  arises,  while  the  Census  deals 
with  widows  whoise  widowhood  has  arisen  at  different  periods. 
An  effort  was  made  to  utilize  the  statistics  of  the  United  States 
Census  for  this  purpose,  and  the  method  is  indicated  here 
though  perhaps  the  results  should  be  utilized,  if  at  all,  with  a 
great  deal  of  caution. 

In  the  following  table  taken  from  the  Thirteenth  Census  for 
1910  is  shown  the  distribution  of  married  males  and  married 
females  according  to  age  group.  An  average  age  for  married 
males  and  females  has  been  computed  on  the  assumption  that 
the  average  age  for  each  group  is  equal  to  the  mean  of  the 
limits  of  that  group. 


Married  Maki    (OOO'b 

Dmifcted). 

Married  Females   (OOO'a 

omitted. 

Age  Gfoupt. 

Number. 

Average  Age. 

Aggregate. 

Number. 

Average  Age. 

AggregatA. 

16  to  Wyn. 

52 

17.5 

910 

518 

16.5 

8.978 

M"  24    "    .... 

1,100 

22.5 

24.760 

2.225 

22.5 

50.063 

»:  29 :  •••• 

2,353 

27.5 

64.708 

2.823 

27.5 

77.633 

:80-  84    "    .... 

2.611 

32.5 

84.858 

2.620 

32.5 

85.150 

85-  44    "    .... 

4.873 

39.0 

190.047 

4.410 

39.0 

171.990 

46-  64    ••    .... 

3.659 

49.0 

179.291 

2.904 

49.0 

142.296 

65"  64    "    .... 

2.113 

59.0 

124.667 

1.480 

59.0 

87,320 

•MudoTW 

1.304 

69.0 

89.976 

687 

69.0 

47408 

18.065 

759.207 

17.662 

670,888 

The  average  age  of  married  men  appears  to  be  42,  and  the 
Average  age  of  married  women  35.  It  cannot  be  assumed  that 
these  respective  ages  apply  to  the  persons  fatally  injured  and 
their  widows,  but  it  does  seem  to  indicate  that  there  is  a  cer- 
tain relationship  between  the  average  ages  of  married  men  and 
married  women.  The  possible  errors  are  the  inclusion  of 
married  males  or  females  whose  wives  (respectively  husbands) 
are  not  included  in  this  table.  That  would  hold  true  of  mar- 
ried men  whose  wives  are  abroad  (particularly  immigrants) 
whose  number  must  be  perceptible.     On  the  other  hand,  the 
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number  of  married  women  immigrants  in  this  country  whose^ 
husbands  are  abroad  is  probably  not  very  large.  The  only 
reason  for  discarding  this  computation  is  the  rather  startling 
character  of  the  results  indicating  a  difference  of  seven  years- 
between  the  age  of  a  married  man  and  woman,  which  is  larger 
than  would  naturally  be  expected.  Of  course,  the  tendency 
to  under-estimate  age  on  the  part  of  the  married  female  must, 
be  taken  into  consideration. 

Ages  op  Surviving  Children. 

Where  benefits  are  granted  to  surviving  children  up  to  a 
certain  age,  whether  16  or  18,  their  ages  are  a  matter  of  impor- 
tance. There  is  no  reason  to  assume  that  the  distribution 
according  to  age  of  the  children  surviving  persons  fatally 
injured  would  on  the  whole  be  any  different  from  a  general 
distribution  by  age  of  children  under  18  or  16  years  in  this 
country.  For  this  purpose  the  statistics  of  the  United  States 
Census  may  be  utilized.  When  this  was  done,  it  appeared  that 
the  distribution  among  different  ages  beginning  with  under  1 
year  and  up  to  17  years  was  fairly  uniform.  There  was  a 
slight  excess  of  children  of  lower  ages  but  this  was  compara- 
tively small.  Thus,  for  instance,  the  number  of  children  under 
6  years  of  age  constituted  36.3  per  cent,  instead  of  33.3  per 
cent.  It  is  therefore  safe  to  assume  the  mean  to  represent  the 
average  age  fairly  accurately.  In  other  words,  if  the  law  pro- 
vides compensation  up  to  the  age  of  16,  it  is  fair  to  assume  8 
as  the  average  age,  and  if  the  law  extends  the  compensation  up 
to  18  years  of  age,  the  assumption  should  be  of  an  average  age 
of  9.  That  slightly  over-estimates  age.  On  a  more  careful 
computation,  it  would  probably  prove  to  be  lower  than  that. 
On  the  other  hand,  because  of  the  factor  of  compound  interest, 
the  value  of  a  temporary  annuity  lasting  until  the  age  of  18  as 
computed  at  the  age  of  9,  would  probably  be  larger  than  the 
average  value  of  annuities  up  to  18  years  of  age  computed  for 
children  of  ages  from  1  to  17,  so  that  those  two  factors  count- 
eract each  other,  and  for  the  purpose  of  simplicity  the  mean 
may  be  accepted. 

In  certain  states  this  formula  will  not  apply  without  modi- 
fications.    Thus,  for  instance,  the  New  Jersey  act  makes  the 
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amount  of  compensation  in  fatal  accidents  dependent  upon  the 
number  of  dependents  only,  but  irrespective  of  the  degree  of 
relationship — so  much  is  given  to  one  dependent  and  a  some- 
what higher  amount  in  case  of  two  dependents,  and  so  on. 
The  computation  of  the  cost  of  fatal  accidents  would  present 
43erious  difficulties  except  for  the  data  available  from  the 
Washington  table.  Always  remembering  that  a  distribution 
in  New  Jersey  between  single  and  married  persons  would  be 
different  from  that  in  Washington,  it  may  nevertheless  be 
assumed  that  both  of  these  groups  independently  indicate  the 
number  of  cases  leaving  from  one  to  five  or  six  dependents,  and 
the  following  table  may  therefore  be  used,  in  which  the  cases 
in  New  Jersey  are  arranged  in  proportion  to  the  cases  in 
Washington: 


Married 
Wash. 

Cent. 

Mamed 
N.J. 

^S 

Per 
Cent. 

Ringk 
N.7. 

Total 
N.J. 

1  dependent 

^.dependents 

M                 «4 

m            H 

800 
711 
628 
413 
240 
213 

26.6 
23.7 
20.0 
13.7 
8.0 
7.1 

176 
156 
137 
00 
52 
47 

440 
838 
40 
32 
13 
22 

49.2 
37.8 

39 
30 
5 
3 
1 
2 

314 
186 
142 
93 
53 
40 

Totals 

3.005 

100.0 

657 

804 

100.0 

80               737 

Methods  op  Application  of  the  Standakd  Table. 

It  seems  proper  to  conclude  this  study  of  the  Standard 
Accident  Table  with  a  brief  outline  of  the  methods  by  means  of 
which  the  table  may  be  used  for  determining  the  comparative 
costs  of  compensation  acts.  In  general,  the  method  consists 
in  a  careful  valuation  of  the  100,000  accidents  according  to  the 
provisions  of  each  compensation  act.  The  table  is  sufficiently 
detailed  to  permit  such  a  valuation,  and  in  most  cases,  it  is 
believed  that  no  additional  information  is  necessary  though 
such  a  need  may  arise  occasionally.  Any  experienced  actuary 
will  be  enabled  to  make  such  computations  with  the  aid  of 
the  table  at  hand. 

The  comparison  of  the^  costs  of  different  acts  is  much  sim- 
plified by  assuming  a  week's  wages  as  a  unit  rather  than  dollars 
and  cents,  because  almost  all  benefits  in  compensation  acts  are 
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expressed  in  terms  of  weekly  wages,  and  on  the  other  hand,  the 
premiums  are  computed  in  percentages  of  the  pay  roll,  so  that 
in  this  way  any  differences  between  state  and  state  which 
might  arise  from  differences  in  wages  would  be  eliminated  in 
the  computation.  It  is  evident  that  in  comparing  the  cost  for 
two  states,  the  differences  in  wages  may  be  disregarded  because 
they  will  be  automatically  corrected  in  the  premium  rate. 

The  computation  of  the  cost  of  cases  of  temporary  total 
disability  appears  very  simple  by  the  aid  of  the  series  showing 
their  distribution  by  duration.  This  series  being  detailed  with 
intervals  of  one  week  only,  it  is  quite  safe  to  assume  that  the 
average  duration  of  a  case  in  each  group  is  equal  to  the  mean 
of  the  limits  of  that  group.  Then  the  waiting  period  may  be 
deducted  from  the  average  duration  for  each  group,  and  for 
the  compensated  period  the  proper  percentage  pf  wages, 
whether  it  be  50  per  cent.,  60  per  cent.,  or  any  other  percentage, 
may  be  computed.  One  can  readily  see  how  easy  it  is  to  com- 
pute the  cost  of  any  changes  in  waiting  period  or  in  the  treat- 
ment of  these  cases  by  applying  the  table  as  indicated. 

The  cases  included  above  do  not  represent  the  entire  expense 
for  temporary  total  disability.  In  every  case  eventually  lead- 
ing to  permanent  partial  disability,  including  cases  of  dismem- 
berment, there  is  a  preceding  period  of  total  disability  which 
often  is  compensated  for  independently  of  the  benefits  for 
the  permanent  partial  disability  arising  subsequently.  The 
method  of  valuation  which  may  be  used  for  this  part  of  the 
cost  of  the  cases  is  identical  with  that  used  for  the  preceding 
group.  The  same  conditions  of  waiting  period  apply  here. 
The  most  important  fluctuation  between  states  refers  to  the 
question  of  dismemberment,  since  in  some  states  it  is  definitely 
provided  that  the  so-called  specific  dismemberment  benefits 
are  exclusive  of  any  other  payments.  In  such  states,  therefore, 
this  additional  cost  of  temporary  total  disability  in  dismember- 
ment cases  may  be  disregarded. 

The  cost  of  dismemberment  cases  can  be  computed  very 
easily  by  means  of  the  table  giving  the  distribution  of  the  dis- 
memberment cases,  since  almost  all  the  compensation  acts 
contain  a  definite  schedule  giving  the  amount  of  benefits  pay- 
able for  each  kind  of  dismemberment.     Since  payments  for 
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some  of  the  graver  cases  of  dismemberment  are  for  f cdrly  long 
periods,  the  question  of  commutation  of  future  payments  arises. 
It  is  true  that  in  the  past  it  was  not  customary  to  take  into 
consideration  the  difference  between  present  and  future  values 
in  computing  the  experience  in  the  casualty  business.  It  seems 
necessary,  however,  in  actuarial  work  in  connection  with  com- 
pensation problems  to  introduce  this  factor  of  the  commuta- 
tion. Under  old  liability  conditions,  neither  the  amount  of  pay- 
ments to  be  made  nor  the  time  when  they  were  to  be  made 
could  be  foretold  in  advance  with  any  degree  of  accuracy. 
Therefore,  the  addition  of  all  payments  made  no  matter  when 
was  assmned  to  represent  the  true  cost.  Whatever  profit  waa 
made  as  a  result  of  deferring  payments  went  into  the  invest- 
ment account,  and  for  this  reason  insurance  companies  were 
often  able  to  earn  a  profit  although  showing  a  loss  in  their 
underwriting  accounts.  Compensation  legislation  makes  the 
period  of  payments  quite  definite,  and  wherever  it  may  seem 
advantageous  to  settle  in  lump  sums  in  advance  of  the  time 
when  payments  are  due,  most  of  the  laws  require  the  commu- 
tation of  such  pajrments  to  be  made  according  to  definite  rules. 
It  is  therefore  necessary  to  take  account  of  such  differences 
between  present  and  future  values.  It  is  quite  evident  that 
the  increase  of  the  benefit  periods  from  five  years  to  ten  years,, 
for  instance,  would  not  necessarily  be  equivalent  to  a  doubling 
of  the  cost,  not  only  because  of  the  lower  value  of  deferred 
payments,  but  also  because  of  the  possible  effect  of  mortality, 
as  in  most  compensation  acts  benefits  cease  on  death  of  the 
injured  person  or  the  beneficiary  from  causes  other  than  due  to 
the  accidental  injury.  Moreover,  in  cases  where  life  pensions 
are  granted,  as  for  instance  to  widows  in  some  states  and  to 
cases  of  total  permanent  disability  in  a  great  many  other 
states,  it  is  quite  impossible  to  compute  the  cost  at  all  unless 
the  actuarial  factor  of  present  value  of  annuities  is  taken  into 
account. 

In  computing  the  cost  of  permanent  partial  cases  other  than 
dismemberments,  the  distribution  of  such  cases  by  degree  of 
disability  is  useful  because  the  amount  of  benefits  would  be 
expressed  in  a  percentage  of  the  weekly  wages  proportionate 
to  the  degree  of  disability.    A  short-cut  method  seems  to  be 
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indicated  by  computing  the  average  degree  of  disability  for  all 
cases  of  this  group.  The  cost  of  these  cases  will  then  be  gov- 
-emed  by  the  scale  of  compensation  contained  in  the  act,  by  the 
number  of  these  cases,  and  by  the  number  of  weeks  for  which 
benefits  under  this  provision  must  continue.  As  a  matter  of 
fact,  it  is  probable  that  in  only  a  small  percentage  of  cases  under 
our  experience  will  permanent  partial  disability  be  compen- 
sated by  very  small  weekly  benefits.  Much  more  likely  is  the 
•commutation  of  such  cases,  except  the  very  severe  ones.  But 
that  should  not  influence  the  cost  of  the  commutations  done 
under  supervision  of  Accident  Boards  or  Commissions,  as 
the  present  value  is  presimiably  computed  in  accordance  with 
the  provisions  of  the  law. 

As  far  as  the  few  but  expensive  cases  of  permanent  total 
<iisability  are  concerned,  the  method  of  computing  the  cost 
may  be  the  same  as  that  for  permanent  partial  disability  except 
that  cases  being  those  of  total  disability,  there  is  no  question 
as  to  the  degree  of  disability,  and  the  full  value  of  the  com- 
pensation scale  is  payable  in  such  cases.  Wherever  the  pay- 
ments are  limited  in  the  law  to  a  certain  number  of  weeks,  a 
temporary  annuity  for  that  period  may  be  computed  while  in 
the  few  other  states  providing  life  pensions,  life  annuity  has  to 
be  figured  on.  Almost  without  exception  these  benefits  cease 
on  death  not  due  to  the  accident,  which  of  course  would  be 
taken  into  consideration  in  figuring  either  temporary  or  life 
annuities. 

In  regard  to  fatal  accidents,  there  may  perhaps  be  more 
variations  between  different  states  than  for  any  other  group. 
In  some  states  the  computation  is  simple  enough  because  bene- 
fits are  given  for  a  limited  number  of  weeks  and  because 
beneficiaries  are  not  specified  and  the  same  benefits  are  given 
no  matter  how  many  total  dependents  survive.  Under  such 
<;onditions  and  especially  when  the  duration  of  payments  is  for 
a  short  term  of  years  only,  the  mortality  factor  of  dependents 
may  be  discarded  on  the  assumption  that  if  one  dependent 
should  die  others  would  survive  and  appear  to  claim  the  re- 
maining benefits.  In  a  few  states  special  computations 
become  necessary  as  to  the  number  and  kind  of  dependents 
surviving,  but  it  is  believed  that  the  material  furnished  in  this 
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study  will  be  sufficient  to  meet  most  of  the  exceptional  condi- 
tions arising  out  of  di£ferent  acts.  Perhaps  the  greatest  diffi- 
culty may  arise  in  connection  with  the  valuation  of  the  factor 
of  re-marriage,  as  is  well  remembered  by  all  who  were  observ- 
ing the  preparation  of  the  New  York  compensation  rates. 
The  thorough  discussion  of  the  problem  of  re-marriage  at  the 
time  indicated  the  actuarial  difficulties  arising  out  of  this  prob- 
lem, but  since  the  New  York  Workmen's  Compensation  Com- 
mission has  issued  actuarial  data  for  computing  the  pensions 
to  widows  subject  to  death  and  re-marriage,  these  may  be 
utilized  in  a  comparative  study.  It  seems  scarcely  necessary 
to  point  out  that  such  use  of  the  tables  for  purposes  of  com- 
parison may  be  justified,  even  if  for  purposes  of  valuing  individ- 
ual cases  and  for  bujdng  or  selling  such  annuities,  the  accuracy 
of  the  tables  may  be  disputed  by  some,  as  has  been  done. 

Burial  benefits  are  granted  in  some  states  only  in  case  no 
dependents  survive  and  in  a  few  states  in  all  cases  of  fatal 
accidents.  The  standard  table  provides  an  easy  method  for 
accounting  for  this  diflference  in  state  laws.  Since,  however, 
burial  benefits  are  stated  in  the  act  in  dollars  and  the  entire 
computation  may  be  made  here  with  the  weekly  wages  as  a 
unit,  it  may  be  necessary  to  convert  the  cost  of  burial  benefits 
into  weekly  wages  by  assuming  or  ascertaining  the  average 
weekly  wage  for  injured  persons  in  the  state. 

When  the  cost  of  compensation  of  the  hundred  thousand 
accidents  has  been  computed  in  terms  of  weekly  wages,  an 
interesting  problem  arises  in  connection  with  the  effect  of  the 
minimum  and  maximum  provisions.  All  compensation  laws 
contain  some  such  provisions  which  are  often  referred  to  as 
"limits."  By  this  is  meant  the  provision  of  the  act  limiting 
the  maximum  weekly  benefit  that  may  be  granted  irrespective 
of  the  wages  and  also  establishing  a  minimum,  in  case  the  reg- 
ular scale  granted  by  the  law  would  produce  an  amount  insuf- 
ficient even  for  the  direst  needs  of  the  injured  or  his  family, 
like  all  other  provisions  these  limits  vary  greatly.  Perhaps 
the  most  frequent  type  is  that  of  $5  to  $10,  though  the  mini- 
mum falls  in  one  or  two  states  to  $4  and  it  rises  in  some  of  the 
western  states  to  $6.  The  maximum  provisions  are  often 
increased  to  $12  and  in  some  states  to  $15  a  week.    There  has 
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been  a  good  deal  of  discussion  as  to  the  results  of  these  limits 
upon  the  cost  of  compensation.  Commissions  have  often 
argued  that  the  maximum  limit  materially  reduces  the  benefits 
provided  and  therefore  the  cost,  whilcf  on  the  other  hand,  insur- 
ance men  have  frequently  claimed  that  minimum  provisions 
are  an  additional  burden  of  great  magnitude. 

As  far  as  the  writer  knows  no  specific  method  of  measuring 
the  results  of  such  limits  has  ever  before  been  suggested.  Since 
these  limits  cannot  be  disregarded  in  comparing  the  cost  of  two 
acts,  a  method  of  fairly  exact  measurement  is  presented  here 
which  is  convenient  because  of  its  simplicity,  provided  suflScient 
data  are  available.  These  consist  of  some  statistics  as  to 
distribution  of  injured  persons  according  to  wage  group.  Data 
as  to  the  average  wages,  so  common  in  American  statistical 
literature,  would  be  of  no  advantage  in  this  connection. 
Given  the  distribution  of  injured  persons  by  wage  groups,  the 
method  is  to  compute  the  average  benefits  which  would  be 
granted  to  the  total  number  of  injured  persons  included  in  the 
table  (or  to  100  injured  employees  if  the  table  has  been  con- 
verted to  a  percentage  basis)  if  there  had  been  no  limits. 
Then  a  similar  computation  is  made  to  obtain  the  average 
benefits  granted  with  proper  regard  for  limits,  by  increasing 
the  benefit  up  to  the  minimum  limit  for  the  lower  wage  groups 
and  cutting  them  down  to  the  maximum  limit  in  the  higher 
wage  groups.  If  the  statistics  of  wages  by  groups  is  suflSciently 
detailed,  the  mean  wage  of  each  group  may  be  safely  accepted 
as  the  average.  When  these  computations  are  made  a  com- 
parison of  the  total  benefits  which  would  be  payable  to  the 
entire  group  without  any  limits,  and  the  benefits  actually 
payable  with  due  consideration  to  the  limits,  would  indicate 
the  measure  of  influence  of  the  weekly  benefit  limits,  which 
may  be  an  additional  charge  in  some  cases  or  a  discount  in 
others. 

The  greatest  difficulty  in  applying  this  method  is  in  obtain- 
ing necessary  data  as  to  the  wage  distribution  of  injured  per- 
sons in  various  states.  Such  data  are  gradually  being  fur- 
nished by  the  Workmen's  Compensation  Conmiissions  or 
Boards  which  report  statistics  of  accidents  according  to  the 
wages  of  the  injured  as  well  as  in  a  great  many  other  ways. 
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In  other  cases  special  investigations  may  be  found  in  the 
reports  of  respective  bureaus  of  labor  statistics.  It  is  believed 
that  such  data  are  available  at  present  for  a  few  states,  as 
Massachusetts,  Minnesota,  Illinois,  California,  and  others.  In 
a  case  of  adjoining  states,  it  may  be  safe  to  assume  the  wage 
scale  to  be  fairly  uniform  throughout  the  larger  territory. 

In  general,  the  effect  of  the  lower  limit  is  to  increase  the  cost 
of  compensation  and  the  effect  of  the  maximum  limit  is  natu- 
rally in  the  opposite  direction.  The  effect  of  the  two  limits 
being  contrary  to  each  other,  the  results  seldom  indicate  any 
very  large  correction  for  limits,  at  least  as  far  as  weekly  bene- 
fits are  concerned.  With  the  50  per  cent,  benefit  scale  it  will 
be  found  that  the  minimum  limit  has  greater  importance  in 
increasing  the  benefits  than  the  maximum  limit  in  reducing 
them,  and  therefore  as  a  rule  it  may  be  said  that  in  states  hav- 
ing a  50  per  cent,  benefit  scale  the  results  of  the  limits  will  be 
an  additional  charge  upon  the  cost  of  compensation.  On  the 
other  hand,  where  the  scale  of  compensation  is  two  thirds  or 
anywhere  near  it,  comparatively  few  cases  fall  below  the  min- 
imum limit,  while  the  maximum  may  decrease  the  cost  in  a 
great  many  cases.  As  a  result  a  cheapening  of  the  cost  is 
sometimes  produced  by  low  limits  when  a  two  thirds  scale  of 
compensation  obtains.  Thus,  for  instance,  a  $10  maximimi 
limit  is  of  very  little  effect  in  reducing  the  cost  where  the 
benefit  scale  is  50  per  cent.,  but  it  does  effect  a  substantial 
saving  on  a  two  thirds  benefit  scale. 

More  complicated  are  the  problems  created  by  the  maxi- 
mum limits  established  in  the  acts  for  the  total  amoimt  of 
compensation  payable,  which  apply  particularly  to  cases  of 
death  and  permanent  disability,  when  the  money  limit  is  such 
as  to  cut  down  the  period  for  which  benefits  may  be  paid,  in  all 
cases  where  the  weekly  benefit  is  a  little  larger  than  usual.  In 
other  words,  the  money  limit  reduces  the  number  of  weeks  for 
which  compensation  may  be  paid  in  certain  cases,  the  effect  of 
the  money  limit  depending  largely  upon  the  wages.  It  is 
evident  that  the  final  effect  of  such  maximum  money  limits 
depends  upon  the  number  of  cases  which  will  be  affected 
thereby.  In  other  words,  it  depends  largely  upon  wage  dis- 
tribution.   In  order  to  ascertain,  therefore,  the  effect  of  such 
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money  limits,  it  may  be  necessary  to  distribute  the  total 
number  of  cases  subject  to  the  provision  by  wage  groups, 
compute  the  cost  of  all  cases  both  with  and  without  considera- 
tion to  the  maximum  limits,  and  in  that  way  give  proper 
weight  to  the  effect  of  the  limits  which  may  be  exercised  in  only 
a  few  of  the  cases. 

Finally,  after  the  cost  of  compensation  payable  in  the  hun- 
dred thousand  accidents  is  computed,  the  question  of  the  cost 
of  medical  benefit  remains.  It  is  readily  admitted  that  while 
the  cost  of  medical  and  surgical  aid  represents  a  very  substan- 
tial part  of  the  total  cost  of  compensation,  it  is  very  difficult  to 
estimate  such  cost  from  the  provisions  in  the  acts  themselves, 
and  therefore  it  is  impossible  to  apply  the  standard  table 
method  for  ascertaining  the  cost  of  medical  benefits.  It  seems 
that  for  this  part  of  the  cost  it  is  necessary  to  revert  to  direct 
experience.  For  Massachusetts  and  one  or  two  other  states 
a  certain  amount  of  experience  is  available  which  indicates  the 
proportion  between  the  cost  of  compensation  and  the  cost  of 
medical  aid,  and  the  proportion  may  be  utilized  to  load  the 
cost  of  the  hundred  thousand  accidents  as  ascertained  above 
by  the  proper  percentage  for  medical  aid.  It  is  true  that  the 
provisions  for  medical  aid  are  subject  to  some  variations 
between  states,  and  nothing  better  than  an  estimate  by  judg- 
ment as  to  the  value  of  the  differences  in  the  provisions  of  one 
act  and  the  other,  can  be  suggested  here.  Fortunately,  how- 
ever, the  difference  in  provisions  for  medical  aid  is  not  so  great 
as  that  for  other  features  of  compensation  acts,  and  any  possi- 
ble errors  would  not  greatly  affect  the  final  results. 

The  methods  which  may  be  used  in  computing  the  compara- 
tive cost  of  different  compensation  acts  by  comparing  the  cost 
of  the  hundred  thousand  accidents  in  different  states,  have 
been  described  here  in  sufficient  detail  to  enable  independent 
students  of  the  problem  to  apply  them.  Theoretically  all 
students  should  get  exactly  the  identical  result  while  working 
independently.  As  a  practical  matter  it  is  hardly  fair  to 
expect  that,  because  inevitably  some  little  differences  of  judg- 
ment may  arise.  There  is,  therefore,  no  intention  to  claim 
that  all  the  details  of  the  method  presented  here  are  infallible. 
There  can  be  little  doubt  that  the  actual  experience  of  corn- 
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pensation  insurance  in  this  country,  after  sufficient  time  has 
elapsed  to  permit  its  careful  study,  may  introduce  some  cor- 
rections in  the  table  itself  or  in  the  results  as  obtained  from 
the  table.  There  may  be  differences  in  interpretation  of  the 
law  in  different  states,  which  are  not  evident  in  the  language  of 
the  acts  themselves,  and  when  the  problem  is  to  ascertain  the 
comparative  cost  of  the  Compensation  Law  before  it  has  even 
gone  into  force,  it  is  evident  that  no  account  can  be  taken  of 
such  differences  of  application  of  law.  Since  the  Standard 
Accident  Table  depends  upon  an  assumption  of  a  fairly  well 
distributed  industry,  it  is  possible  that  in  some  states  in  which 
certain  industries  predominate,  they  may  affect  the  Standard 
Table  itself.  These  and  other  qualifications  must  be  kept  in 
mind  when  applying  the  Standard  Table  or  the -methods  as 
indicated  here.  The  eventual  accuracy  of  the  results  will 
depend  upon  the  development  of  proper  accident  statistics  in 
this  country,  but  the  claim  is  made  for  the  table  and  the 
method  as  outlined  here  that  in  the  absence  of  more  accurate 
statistical  data,  it  is  the  only  one  by  means  of  which  proper 
actuarial  work  in  connection  with  compensation  problems  can 
be  carried  on  at  the  present  time. 
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THE  STATISTICAL  WORK  OF  THE  UNITED  STATES 
GOVERNMENT-* 

By  Walteb  F.  Willcjox,  Ph.D.,  LL.D.,  Professor  of  Eeatwmics  and  Statia- 
iicSf  ComeU  University, 


This  is  the  first  time  that  the  American  Economic  Associa- 
tion and  the  American  Statistical  Association  have  met  in 
joint  session  and  the  second  time  that  they  have  in  codpera- 
tion  considered  the  topic  which  is  now  our  theme.  The 
memory  of  some  older  members  of  the  two  Associations 
instinctively  runs  back  this  morning  to  the  time,  more  than 
eighteen  years  ago,  when  joint  committees  of  these  Associa- 
tions met  around  a  table  in  New  York  to  consider  the  terms 
of  a  memorial  to  Congress  in  favor  of  a  permanent  Census 
Bureau.  The  attendance  was  large  and  representative;  the 
sessions  prolonged  and  animated,  not  to  say  stormy,  finally, 
the][committees  reached  substantial  agreement  and  the  memo- 
rial then  drafted  exerted,  I  believe,  an  appreciable  influence 
upon  the  decision  of  Congress  five  years  later  to  make  the 
"^  bureau  permanent. 

Two  earlier  precedents  are  even  more  encouraging.  The 
first  significant  improvement  in  American  census  practice  was 
made  in  1800,  with  the  purpose  of  testing  the  health  and 
longevity  of  the  American  population.  An  age  classification 
of  the  free  whites  into  five  periods  was  then  introduced. 
This  concession  to  non-political  considerations  resulted  di- 
rectly from  petitions  originating  with  the  recently  reorgan- 
ized Connecticut  Academy  of  Arts  and  Sciences,  and  effectively 
supported  by  similar  petitions  from  two  older  and  more  influ- 
ential learned  societies,  the  American  Academy  of  Arts  and 
Sciences  at  Boston  and  the  American  Philosophical  Society, 
located  at  the  seat  pf  government  in  Philadelphia  and  imder 
the  presidency  of  Thomas  Jefferson,  then  Vice-president  of 
the  United  States. 

The  longest  forward  step  ever  taken  by  Federal  statistics 
was  probably  that  between  the  censuses  of    1840  and  1860. 

^  Paper  proBented  at  a  joint  meeting  of  the  American  Economic  AoMxaation  and  tha  AnMrioia  9titl0> 
ti«al  AnodatioD  Princeton,  N.  J..  December  30, 1914. 
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The  changes  then  introduced  were  due  in  no  slight  degree  to 
the  egregious  blunders  in  the  census  of  1840,  to  which  stu- 
dents had  called  attention,  and  to  petitions  for  an  improved 
census  emanating  from  the  New  York  Historical  Society  and 
the  then  youthful  American  Statistical  Association.  In  now 
debating  the  condition  of  federal  statistics,  with  a  view  to 
determining  our  individual  responsibilities  as  scholars  and 
our  collective  *  responsibilities  as  learned  societies  towards 
its  present  and  future  status,  these  Associations  are  following 
a  line  of  notable  and  cheering  precedents. 

If  one  hopes  to  contribute  individually  to  the  improvement 
of  federal  statistics,  the  first  essential  is  a  thorough  knowledge* 
of  the  actual  conditions  under  which  the  work  is  done  and  of 
the  field  of  inquiry  with  which  the  figures  are  concerned. 
It  is  seldom  possible  to  get  this  knowledge  from  printed  official 
reports.  For  example,  the  census  of  1870  reported  that  12 
per  cent,  and  that  of  1910  that  21  per  cent,  of  American 
Negroes  were  mulattoes.  The  obvious  interpretation  is  that 
these  two  races  have  been  intermingling  rapidly  since  the 
Civil  War.  We  are  not  informed  that  in  1910  for  the  first 
time  many  of  the  enumerators  employed  were  Negroes,  that 
private  inquiries  conducted  by  Negro  enumerators  have  shown 
a  proportion  of  mulattoes  much  greater  than  census  returns 
of  similar  date  and  place,  and  that  this  administrative  inno- 
vation may  explain  much  or  all  of  the  reported  increase  of 
mulattoes.  The  figures  do  not  prove  and  perhaps  hardly 
strengthen  the  inherent  probability  that  miscegenation  has 
increased. 

How  many  members  of  our  Associations  who  use  the  sta- 
tistics of  immigration  know,  what  they  could  hardly  learn 
from  the  reports  of  the  Bureau  of  Immigration,  that  the 
meaning  of  the  word  immigrant  as  its  statistical  unit  has 
been  several  times  altered  by  bureau  circulars  and  the  compara- 
bility of  the  figures  for  the  successive  years  disturbed?  How 
many  know  that  until  recently  an  immigrant  ''bird  of  passage'' 
was  counted  as  an  immigrant  when  he  arrived  in  the  spring, 
was  not  counted  when  he  departed  in  the  fall,  and  was  coimted 
again  as  often  as  he  returned?  * 

*See  the  writer't  ** Our  Gain  in  PopohfcioQ  Tluonc^  Immigration'*  in  National  Ciric  Federation  Aenew, 
Nov.-Dec.,  1908.  p.  7. 
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Closely  related  with  this  need  for  a  thorough  knowledge  of 
any  inquiry  whose  results  one  uses  is  the  need  for  measiuing 
or  estimating  the  amount  and  direction  of  the  error  in  the 
results.  This  is  quite  other  than  the  probable  error  with 
which  mathematical  statists  are  conca*ned.  It  seeks  to  learn 
whether  the  reported  figures  are  above  or  below  the  truth 
and  by  how  much.  In  a  complicated  series  of  inquiries  each 
set  of  answers  has  its  own  margin  of  error,  and  an  estimate  of 
one  throws  little  light  on  another.  The  reported  number  of 
married  women  is  slightly  too  large  because  for  a  woman  to 
allege  marriage  is  to  state  a  claim;  the  reported  number  of 
divorced  women  is  far  too  small  because  such  a  report  is  a 
confession  of  fault  or  failure. 

The  greater  the  importance  of  one's  statistics  for  the  pur- 
pose he  has  in  hand,  the  stronger  becomes  the  need  of  deter- 
mining whether  they  may  be  truiated  to  the  degree  implied 
in  the  argimient,  just  as  the  taller  the  building,  the  deeper 
and  firmer  must  be  its  foimdations.  Is  there  no  danger 
that  towering  and  impressive  constructions  of  economic 
speculation  are  being  erected  both  in  the  United  States  and 
in  Europe  with  too  little  effort  to  make  sure  that  the  statis- 
tical foundation  is  bed-rock?  Is  there  no  danger  that  some 
of  these  may  prove  ultimately  to  be  ill-founded?  This  is 
a  peril  against  which  mathematical  statists  may  need  to  be 
warned.  To  voice  that  warning,  I  cite  two  examples  from  the 
mistakes  of  mathematical  geniuses. 

Before  and  for  many  years  after  1790,  when  the  United 
States  took  the  first  national  census  on  record,  the  opinion  was 
current  among  European  statists  that  to  enumerate  a  countr/s 
population  was  impracticable.  Needing  to  know  the  popu- 
lation of  France,  Laplace  secured  a  count  of  the  residents  in 
certain  scattered  districts  and  also  of  the  annual  number  of 
registered  births.  These  facts  gave  him  a  ratio  between  births 
and  population  which  he  applied  to  the  whole  of  France. 
The  process  was  legitimate,  but  in  defending  it  Laplace  went 
into  an  elaborate  mathematical  demonstration  showing  with 
pages  of  f  ormulse  that  there  was  not  one  chance  in  one  thousand 
that  the  error  of  his  estimated  population  would  exceed 
500,000.     Today  it  is  demonstrable  that  his  estimated  popu- 
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lation  was  under  the  truth  by  more  than  2,000,000,  or  9  per 
cent,  of  the  total,  and  that  the  mistake  lay  not  in  his  mathe- 
matics but  in  the  number  of  registered  births  in  France,  to 
which  he  applied  his  ratio.* 

If  any  mathematician  held  a  position  in  the  United  States 
at  the  end  of  the  nineteenth  century  comparable  to  that  held 
by  Laplace  in  France  at  its  beginning,  it  was  probably  Simon 
Newcomb.  Because  of  his  eminence,  I  venture  to  feather 
my  warning  shaft  with  an  example  from  his  statistics.  In 
his  brief  Statistical  Inquiry  into  Sex  in  Human  Offspring  i[  a 
main  object  was  to  show  that  "the  treatment  of  statistical 
data  generally  on  a  large  scale  by  the  rigorous  methods  of 
probable  induction  leads  one  into  a  field  the  cultivation  of 
which  promises  important  results  to  the  science  of  the  future. "  t 
The  first  of  his  six  conclusions  was:  "The  preponderance 
of  male  over  female  births  probably  varies  with  the  race 
.  .  .  it  seems  to  be  either  non-existent  or  quite  small 
in  the  negro  race."  This  conclusion  was  founded  entirely 
upon  census  figures  §  which  are  subject  to  a  margin  of  biased 
error,  so  wide  that  they  have  no  probative  value.  Further- 
more, the  conclusion  is  directly  contradicted  by  the  few 
American  registration  figures  of  births  by  race  and  sex, — ^to 
which  no  reference  was  made,  although  the  best  of  them  were 
published  by  the  city  in  which  the  article  was  probably 
written. 

The  keen  interest  in  economic  or  statistical  theory,  which 
expresses  itself  more  and  more  often  in  a  mathematical 
dress,  is  not  infrequently  associated  with  a  distaste  for  the 
patient   and   competent   testing  of  the   basic  facts.     This 

*  The  etrfiert  and  fall«st  BUlement  of  Laplaoe's  arguiiMnt  it  in  his  oontribotioni  to  Bitimn  dt  VAead- 
imd$  BnaU  du  SeUnett  for  1788,  printed  At  Paris  in  1786.  After  sereral  unauoceesful  inquiriea  of  tbe 
larger  American  libraries,  these  volumes  were  foond  in  the  library  of  the  American  Philosophical  Society 
at  niiladelphia,  which  kindly  sent  them  to  Ithaca  for  my  use.  Laplaoe  clwig  to  this  method  at  least  imtii 
1814,  when  his  E9ui  PJuUnopkitut  w  Ut  ProbabOitit  appeared  (See  Oratrci  ComiM**,  1849-47.  Vol.  VU. 
pp.  Ivi,  f.)  and  his  disciple  Quetelet  mitil  1827,  when  its  keen  critidsm  by  de  Kererbcrg  won  Qnetelet  over 
to  the  method  of  enumeration,  of  which  he  toon  became  the  most  eonvindng  and  effective  advocate. 
Bly  eritidsm  appttcs  to  the  form  of  Laplace's  estimate  set  forth  in  his  Btui  PkiJo»ojihiqu»t  when  it  can  be 
tested  by  oeosos  and  registration  figures.  For  evidence  that  his  estimated  population  of  France,  28,352,846 
in  180S,  was  bekm  the  census  figures  and  that  thos«  wers  below  the  troth,  see  Jacques  BertUkm's  SM. 
Inttm.  riiuUant  iu  Beeentmtnia  (18M),  pp.  30  31. 

t  Simon  Newcomb,  A  Staiulied  Inquiry  into  At  ProbobOity  of  Cautti  of  Ou  Production  ef  Sex  in  Hwnan 
OfftpriKng,  Carnegie  Institution  of  Wsdiington,  1904. 

t/d..FieEitoryNote. 

|W,p.8. 
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neglect  may  lead  to  building  structures  on  foundations  of 
sand  and  to  compromising  the  reputation  of  our  guilds  in 
their  collapse.  Certainly  the  contrast  between  the  magni- 
tude of  the  superstructure  and  the  slipperiness  of  the  founda- 
tion is  often  glaringly  apparent  to  those  who  have  struggled 
in  deep  waters  to  lay  the  foundation  and  is  in  no  slight  degree 
responsible  for  the  attitude  of  quizzical  aloofness  with  which 
these  structures  are  viewed  by  some  who  know  much  about 
their  basis. 

I  dwell  upon  this  suggestion  because  I  have  long  believed  it 
to  be  needed  and  perhaps  never  more  than  now  when  the  grow- 
ing enthusiasm  for  mathematical  statistics  in  Europe  and 
the  United  States  and  the  inability  of  many  producers  of 
official  statistics  to  follow  or  criticize  intelligently  the  inter- 
pretation placed  upon  theu-  own  figures  may  result  in  reviving 
a  separation,  which  I  hoped  was  of  the  past,  into  groups  of 
official  and  private  statists,  each  somewhat  ill-informed  about 
the  other. 

The  most  serious  obstacle  to  sound  work  in  federal  sta- 
tistics is  probably  the  over-emphasis  upon  its  political  aspects. 
All  official  statistics  are  political  and  in  a  sense  partisan; 
they  cannot  be  entirely  divorced  from  politics  within  any 
future  period  of  importance  to  the  present  discussion,  jet 
for  a  century  their  scientific  or  rational  meaning  has  been 
slowly  gaining  recognition.  This  change  it  is  the  duty  and 
privilege  of  our  Associations  to  support  and  urge  forward. 
To  that  end  we  need  to  provide  in  our  universities  better 
training  for  statists,  public  or  private,  and  to  instil  into  them 
a  sense  of  the  scientific  value  of  their  work.  We  need  to  exer- 
cise an  influence  in  favor  of  long  terms  of  service  for  statists 
who  have  earned  retention  and  for  the  promotion  of  those 
who  show  natural  aptitude.  Perhaps  nothing  would  further 
this  purpose  better  than  to  see  some  of  our  large  offices  be- 
come training  schools  in  producing  the  future  official  statists 
of  the  country.  They  are  not  now  trained  in  our  universities 
and  they  cannot  be  well  trained  without  enjoying  the  labora- 
tory experience  of  a  well-managed  office.  Universities  sit- 
uated near  such  laboratories  might  profitably  arrange  collab- 
oration with  them,  like  that  between  medical  schools  and 
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hospitals  or  that  between  many  European  universities  and 
the  statistical  offices  of  the  cities  in  which  they  are  situated. 
In  this  respect  the  Bureau  of  the  Census  has  proved  a  disap- 
pointment. It  has  done  little  to  train  men  so  that  they  could 
rise  to  higher  positions  in  the  office  and  in  so  doing  lift  the 
•office  staff  to  higher  levels  of  efficiency;  much  less  I  believe 
than  the  Coast  Survey  or  the  Geological  Survey  or  the  Bureau 
of  Corporations  has  done.  Largely  as  a  result  of  this  over- 
emphasis upon  the  political  aspects  of  its  work  and  neglect 
to  train  men  for  promotion,  the  quality  of  federal  statistics  is 
not  improving  as  fast  as  the  quality  of  statistics  in  private 
ecnrporations  or  the  quality  of  federal  work  in  geology  or 
geodesy.  Perhaps,  indeed,  the  deterioration  is  absolute  as 
well  as  relative. 

What  should  these  Associations  do  toward  improving 
federal  statistics? 

For  the  present,  I  have  but  one  suggestion.  It  would  be 
expedient,  I  believe,  for  each  Association  to  appoint  a  com- 
mittee on  federal  statistics,  with  power  to  enlarge  its  mem- 
bership, and  to  cooperate  with  the  corresponding  committee 
of  the  other  Association.  These  two  committees  might 
divide  the  field  of  federal  statistics  between  them  and  start 
a  person  at  work  if  possible  on  each  main  field.  Each  co5p- 
^ator  would  be  invited  to  prepare  a  report  on  the  recent 
progress  and  present  condition  of  statistics  within  the  field 
assigned  him  and  to  embody  recommendations  for  its  future 
improvement.  The  reports  would  be  laid  before  the  main 
eommittee  for  editing.  Those  which  received  its  approval 
would  then  be  submitted  to  the  Associations  for  printing. 

In  this  manner  our  Associations  might  secure  for  them- 
selves and  the  public  a  series  of  deliberate,  reasoned  and  expert 
opinions  upon  the  subject  of  our  conference.  If  this  effort 
should  prove  successful,  it  would  aid  us  in  deciding  whether 
further  steps  were  desurable.  Perhaps  the  time  would  be 
found  ripe  for  an  expression  of  opinion  from  one  or  both  of 
these  Associations  regarding  federal  work  in  statistics  or 
certain  branches  of  it  which  would  influence  it  helpfully  in 
the  future  as  similar  expressions  of  opinion  from  these  and 
other  learned  societies  have  helped  it  in  the  past. 
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HOW  THE  STATISTICAL  OUTPUT  OF  FEDERAL 
BUREAUS  MIGHT  BE  IMPROVED.* 

By  W.  C.  Mitchell,  Ph.D.,  Professor  of  Economics^  Columbia  University. 


Professor  Wlllcox  remarked  incidentally  that  no  man  is 
in  a  position  to  criticize  the  statistical  work  done  by  the 
federal  government  unless  he  knows  intimately  the  whole 
set  of  processes  by  which  the  final  results  are  obtained — how 
the  original  data  are  collected  in  the  field;  how  they  are  tab- 
ulated, summarized,  and  averaged  in  the  office;  and  how  the 
textuid  explanations  of  the  tables  are  prepared.  I  concur 
heartily  in  the  justice  of  this  observation.  By  rights,  it  rules 
me  out  of  the  discussion.  For  despite  three  brief  periods  of 
employment  by  federal  authorities — ^the  Census  Office,  the 
Immigration  Commission,  and  the  Bureau  of  Labor  Statistics 
— ^I  have  but  a  limited  acquaintance  with  the  production  of 
federal  statistics.  It  is  as  a  consumer  of  statistics  that  I 
speak — ^primarily  as  a  consumer  of  statistics  of  prices  and 
wages — and  I  recognize  that  the  consmner's  impressions 
may  be  mistaken.  However,  I  give  them  for  what  they  are 
worth. 

The  field  work  of  collecting  data  respecting  prices  and  wages 
seems  to  me  better  on  the  whole  than  the  office  work  of  making 
these  data  into  finished  bulletins.  For  in  the  bulletins  I 
have  found  much  that  is  not  clear,  and  not  a  little  that  is 
patently  misleading  or  flatly  wrong.  But  in  so  far  as  I  have 
been  able  to  test  the  original  data  I  have  found  that  they  are 
consistent  among  themselves  and  consistent  with  similar 
figures  compiled  by  other  investigating  authorities.  In  short, 
they  seem  to  have  been  collected  honestly  and  intelligently. 

The  reason  for  the  relative  inferiority  of  the  office  work 
appears  to  lie  in  the  organization  of  the  office  force.  The 
chiefs  of  the  bureau  which  has  done  most  work  in  this  par- 
ticular field  have  all  been  forceful  and  capable  men.  The 
clerical  force  has  stood  on  a  level  rather  above  that  common 

*  Remarks  made  at  a  joint  meeting  of  the  American  Statistical  Association  and  the  American  Economie 
Association,  Princeton,  N.  J^  December  30. 1914. 


Digitized  by  CjOOQ IC 


73]  Statistical  Output  of  Federal  Bureaus.  423 

to  government  offices.  But  this  bureau  has  lacked  an  ade- 
quate staff  of  skilled  statisticians  capable  of  imderstanding 
the  purpose  of  an  investigation,  and  of  directing  the  work 
of  the  clerks  under  the  general  supervision  of  the  chief,  of 
making  the  most  intelligent  use  of  the  data  collected  by  the 
field  agents  and  of  preparing  lucid  text  which  tells  what  the 
tables  mean.  It  goes  without  sa3dng  that  the  head  of  a  bureau 
cannot  give  personal  supervision  to  all  the  many  tasks  imposed 
upon  his  office;  and  if  he  has  not  assistants  who  are  really 
capable  investigators  trained  in  the  use  of  statistics,  much  of 
the  work  turned  out  will  be  mediocre  in  quality. 

The  weakness  of  the  organization  in  this  respect  arises 
from  the  fact  that  the  bureau  concerned  can  not  offer  a  satis- 
factory career  to  capable  men.  Adequate  salaries  can  not 
be  paid;  adequate  recognition  can  not  be  given.  A  few 
men  of  the  quality  required  have  stayed  by  the  bureau  year 
after  year,  and  worked  efficiently  under  most  discouraging 
circumstances.  These  individuals  merit  more  honor  than 
they  will  ever  receive  for  the  sacrifices  they  have  made  and 
the  service  they  have  rendered.  But  theur  number  is  by  no 
means  adequate.  The  efficiency  of  a  government  bureau 
cannot  be  maintained  indefinitely  by  exploiting  the  statis- 
tical enthusiasm  or  the  patriotic  philanthropy  of  its  staff. 

If  I  am  right  about  the  chief  cause  of  weakness  in  the  sta- 
tistical work  done  by  the  government,  the  remedy  lies  in  the 
hands  of  Congress.  What  we  may  do  as  individuals  to  aid 
the  heads  of  the  statistical  bureaus  in  securing  adequate 
appropriations  for  theu:  staffs  is  not  much,  but  it  is  better 
than  nothing.  By  using  the  statistics  which  are  already  being 
published,  we  can  show  that  there  is  a  public  demand  for 
work  of  this  character.  By  using  this  material  critically, 
we  can  show  that  there  is  need  of  improving  the  product  now 
supplied.  By  seeking  to  put  the  blame  for  such  faults  as 
now  exist  upon  the  proper  shoulders,  we  may  perhaps  bring 
home  to  some  members  of  Congress  the  necessity  of  making 
better  provision  for  the  support  of  statistical  work.  If  we 
can  accomplish  something  in  this  direction  as  individuals,  as 
members  of  the  American  Statistical  and  American  Economic 
Associations  we  can  accomplish  more.    Accordingly,  I  endorse 
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heartily  the  plan  of  co5perative  effort  which  has  been  outlined 
by  Professor  Willcox.  But  I  anticipate  that  his  committee 
will  find  that  the  measures  of  greatest  practical  promise  for 
improving  the  statistical  work  now  done  by  the  government 
lie  along  the  line  which  I  have  suggested. 
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THE  STATISTICAL  WORK  OF  THE  UNITED  STATES 
GOVERNMENT.* 

By  E.  Dana  Duramd,  Ph.D.,  Former  Director  of  the  Census, 


Much  might  be  said  regarding  the  need  of  extensions  of  the 
field  of  federal  statistical  work.  The  most  important  additions 
immediately  desirable  are  perhaps  annual  statistics  of  manu- 
factures and  of  agriculture.  We  already  have  annual  returns, 
based  on  actual  enumeration  and  not  on  estimate,  of  the 
mining  industries  and  of  cotton  ginning,  and  until  recently 
we  had  annual  returns  of  lumber  cut.  There  is  an  equally 
strong  demand  for  annual  data,  promptly  published,  of  leading 
manufactiu'ing  industries  and  of  the  principal  crops  and 
domestic  animals. 

The  need  for  current  data  regarding  agriculture  is  by  no 
means  satisfactorily  met  by  the  estimates  of  the  Department 
of  Agriculture.  The  margin  of  error  in  these  is  extremely 
large.  The  principle  followed  in  arriving  at  the  acreage  of 
crops  and  the  number  of  domestic  animals  is.  to  take  the  de- 
cennial census  as  a  starting  point  and  to  add  or  subtract 
annually  estimated' percentages  of  change  as  compared  with 
the  preceding  year.  These  percentages  represent  merely  a 
consensus  of  guesses.  An  error  in  the  estimate  for  one  year 
continues  to  affect  the  figures  for  each  succeeding  year  until  the 
next  census.  Since  errors  in  estimates  tend,  owing  to  psy- 
chological reasons,  to  continue  in  the  same  direction  for  a 
series  of  years,  the  cumulative  error  may  become  very  great. 
For  some  states  the  estimates  of  the  Department  of  Agriculture 
as  to  the  acreage  of  certain  crops  for  the  year  1909  were  several 
times  greater  than  the  figures  returned  by  the  census.  In 
some  other  states  the  Department's  estimates  were  as  much 
as  50  per  cent,  too  low.  For  the  United  States  as  a  whole 
nearly  all  estimates  were  found  at  the  time  of  the  Twelfth 
Census  to  be  materially  too  low  and  nearly  all  those  at  the 
time  of  the  Thirteenth  Census  to  be  materially  too  high. 

*  Fhmt  pwentitd  at  a  joint  meeting  of  the  American  Eeooooiie  Aaeoeiatioo  and  the  American  8latia> 
ileal  Aaoeiation,  Princeton,  N.  J..  December  30. 1914. 
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The  error  in  the  agricultural  estimates  would,  of  course,  be 
reduced  by  a  quinquennial  census  of  agriculture.  By  a  law 
of  1909  the  Census  Bureau  was  authorized  to  take  a  simple 
agricultural  census  in  1915  and  every  ten  years  thereafter, 
but  the  present  Congress  has  thus  far  shown  an  indisposition 
to  provide  the  necessary  appropriation.  In  any  case  a  quin- 
quennial census  would  be  only  a  palliative,  not  a  remedy  for 
the  existing  evils. 

Annual  statistics  for  leading  crops  and  domestic  animals, 
based  on  actual  returns  of  farmers,  would  involve  compara- 
tively little  expense.  The  rural  mail  carriers,  who  cover  by 
far  the  greater  part  of  the  cultivated  territory  of  the  coimtry, 
could  collect  the  data.  In  course  of  time  4t  would  become 
possible  to  induce  most  farmers  to  fill  out  the  schedules  them- 
selves. The  Department  of  Agriculture  recently  made  an  ex- 
periment with  this  method.  The  proportion  of  farmers  who 
filled  out  the  schedules  delivered  to  them  by  the  mail  carriers 
was  comparatively  small.  The  results  of  this  single  experi- 
ment, however,  do  not  seem  conclusive.  There  was  no  law 
compelling  farmers  to  fill  the  schedules  and  farmers  were  un- 
familiar with  the  scheme.  A  compulsory  law  may  possibly  be 
imwise  at  present.  Even  without  it,  the  system  should  work 
fairly  well  after  a  few  years'  experience.  I|i  any  case  the  value 
of  accurate  annual  returns  of  agricultiu-e  would  be  so  great  as 
to  justify  considerable  expense. 

The  inadequacy  of  a  quinquennial  census  to  show  accurately 
even  the  general  trend  of  manufacturing  industries  is  obvious, 
while  it  completely  fails  to  disclose  current  conditions.  Were 
an  annual  canvass  of  manufactures  undertaken  it  would 
become  year  by  year  increasingly  possible  to  secure  the  returns 
by  correspondence.  This  is  the  method  used  for  the  most  part 
by  the  Geological  Survey  in  obtaining  data  for  mines.  It  has 
also  been  successfully  used  for  manufactures  in  Massachusetts. 
The  schedules  for  annual  returns  might  well  be  far  simpler  than 
those  used  at  the  quinquennial  census  of  manufactures.  They 
might  be  confined  to  inquiries  as  to  the  quantity  and  value  of 
the  leading  individual  products  and  as  to  the  number  oi  wage- 
earners,  leaving  inquiries  as  to  capital,  expenses,  materials 
and  the  like,  if  such  are  deemed  necessary  at  all,  for  the 
quinquennial  or  even  the  decennial  enumerations. 
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In  this  connection  it  should  be  noted  that  even  the  elaborate 
quinquennial  censuses  of  manufactures  fail  to  present  a  great 
deal  of  information  which  is  in  great  demand.  As  regards 
many  industries,  there  has  been  no  attempt  to  ascertain  the 
quantity  or  value  of  specific  products.  While,  for  some  of 
these  industries,  it  is  scarcely  practicable  to  obtain  such  data, 
there  are  others  for  which  they  could  be  obtained.  Moreover, 
there  is  much  demand  for  information  regarding  industries 
more  narrowly  limited  than  those  distinguished  by  the  census 
classifications.  Owing  to  the  fact  that  several  branches  of 
business  are  c^ten  carried  on  by  a  single  establishment,  the 
Census  Bureau  has  more  and  more  adopted  the  policy  of 
classifying  establishments  according  to  very  broad  groups. 
When  tariff  bills,  for  example,  are  under  discussion,  informa- 
tion is  demanded  for  specific  industries,  not  groups  of  industries. 
Such  information  could  be  compiled  and  published  at  least 
for  selected  establishments  which  are  free,  or  largely  free, 
from  the  complexity  of  overlapping. 

The  president  of  the  American  Statistical  Association,  in 
his  annual  address,  suggested  the  desirability  of  a  committee 
of  expert  statisticians  to  serve  as  an  adviser  to  the  statistical 
biueaus  of  the  federal  government.  Other  speakers  have 
touched  on  the  same  thought.  Doubtless  a  good  deal  could 
be  accomplished  by  the  creation  of  a  joint  committee  of  the 
American  Economic  and  American  Statistical  Associations 
holding  no  official  relation  to  the  government.  Still  more, 
however,  could  be  accomplished  by  an  advisory  commission 
created  by  the  government  and  comprising  statisticians  and 
economists  from  the  universities  and  other  experts  who  should 
devote  only  a  fraction  of  their  time  to  the  work,  as  well 
as  officials  continuously  employed  in  government  statistical 
investigations. 

In  order  that  the  work  of  such  an  advisory  body  should  be 
of  the  greatest  value,  its  members  would  need  to  devote  a 
good  deal  of  time  to  it  and  to  incur  considerable  tf  avel  expense, 
both  in  mutual  consultations  and  in  conducting  investigations 
at  Washington  and  elsewhere. 

It  will  be  recalled  that  these  two  associations  at  the  time 
when  preparations  were  being  made  for  the  Twelfth  Census, 
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organized  a  committee  to  make  suggestions.  For  the  most 
part  the  work  of  that  committee  consisted  of  monographs 
prepared,  wholly  or  substantially,  by  individuals.  Useful  as 
these  were,  they  were  less  useful  than  would  be  reports  based 
on  extended  consultation  and  discussion.  The  holding  of 
such  consultations  by  members  of  a  widely  scattered  committee 
means  time  and  travel  expense. 

Moreover,  it  is  essential  for  any  proper  criticism  of  the 
federal  statistical  work  that  the  critics  should  thoroughly 
familiarize  themselves  with  the  actual  methods  of  the  various 
statistical  bureaus — ^the  methods  of  collecting  the  original 
data,  of  editing  the  schedules,  and  of  tabulation.  They  must 
know  about  tabulating  machinery,  about  processes,  and  about 
costs.  They  must  examine  original  returns  and  gain  some  idea 
as  to  the  margin  of  error  in  them.  Statisticians  outside  of 
the  government  service  are  altogether  too  lacking  in  informa- 
tion on  such  points  as  these.  In  most  branches  of  statistical 
work  we  need  at  present,  far  6iore  than  any  extension  of  the 
field  .or  any  improvement  in  the  methods  of  analysis,  an 
increase  in  the  degree  of  accuracy  of  the  raw  material.  It  is 
very  largely  to  this  task  that  such  a  proposed  committee 
should  at  first  address  itself.  Obviously,  in  order  that  a 
committee  of  experts  should  secure  the  necessary  informa- 
tion on  which  to  base  recommendations  along  this  line,  it 
would  be  essential  for  them  repeatedly  to  visit  Washington 
and  to  incur  considerable  expense. 

An  oflScial  commission  established  by  the  government  would 
presumably  be  able  to  secure  appropriations  for  expenses  of 
this  character.  Further  advantages  of  such  a  commission 
would  be  the  fact  that  it  would  have  more  complete  access 
to  information  than  an  unofficial  committee,  and  the  fact  that 
its  recommendations  would  doubtless  have  somewhat  greater 
weight  with  administrative  officers  and  Congress. 

It  is  possible  that  the  necessary  expenses  of  an  imofficial 
committee  on  federal  statistics  might  be  provided  for  by 
private  subscriptions.  Should  the  proposed  joint  committee 
of  the  Statistical  and  Economic  Associations  find  it  feasible 
to  cooperate  with  various  commercial  and  business  organiza- 
tions, which  are  likewise  interested  in  the  improvement  of 
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government  statistics,  these  OTganizations  might  aid  financially 
in  the  work. 

The  present  time  is  hardly  propitious  for  legislative  or 
administrative  action  creating  an  official  advisory  commission 
on  statistics  for  the  federal  government.  Every  effort  is 
being  made  to  reduce  expenditures.  The  first  step  is  clearly 
the  creation  of  a  joint  committee  of  these  two  associations  and 
action  looking  toward  an  official  organization  should  be  de- 
ferred until  a  more  suitable  time.  The  joint  committee  might 
well  consider  the  elaboration  of  a  plan  for  such  statistical 
commission  as  part  of  its  task. 

A  third  topic  to  which  I  wish  briefly  to  allude  is  that  of 
cooperation  between  the  federal  government  and  state  and 
local  governments  in  statistical  work.  To  some  extent, 
codperation  may  properly  take  the  form  of  the  employment 
of  state  or  even  municipal  agencies  to  collect  statistics  for 
use  by  both  the  local  and  the  federal  governments.  The 
Massachusetts  Bureau  of  Statistics  has  to  a  large  extent  acted 
as  an  agent  for  the  federal  Census  Bureau  in  this  way.  Un- 
fortunately, however,  the  standard  of  statistical  work  in  most 
states  and  cities  is  not  so  high  as  that  demanded  by  the  federal 
government  and  the  extension  of  cooperation  of  this  type  can 
be  gradual  only. 

On  the  other  hand,  it  would  seem  possible  for  the  federal 
government  to  cooperate  extensively  with  the  state  and  local 
governments  in  another  way,  namely,  by  rendering  available 
for  special  local  uses  the  ori^al  data  collected  by  the  federal 
government  itself  for  more  general  piu-poses.  There  is  great 
demand  in  some  states  and  cities  for  the  presentation  of  more 
details  as  to  small  localities  than  are  published  by  the  federal 
government.  This  is  notably  true  with  respect  to  the  cen- 
suses of  population,  agriculture,  and  manufactures.  For  ex- 
ample, a  reasonable  amount  of  detail  regarding  population 
and  agriculture  is  desirable  for  townships;  the  Census  presents 
data  only  for  counties  (except,  of  course,  that  the  number  of 
inhabitants  is  given  for  townships). 

The  federal  government  properly  feels  that  it  cannot  afford 
to  tabulate  and  publish  information  as  fully  for  small  areas  as 
it  does  for  states  or  for  the  country  as  a  whole.    It  should, 
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however,  be  willing  to  place  the  results  of  its  canvass  at  the 
disposal  of  the  states  for  the  purpose  of  more  detailed  local 
presentation  or  at  the  disposal  of  individual  cities,  counties, 
or  other  local  governments.  The  federal  government  might 
offer  the  state  or  local  governments  gratis  the  original  schedules 
after  it  had  finished  with  them.  It  might  furnish,  more 
promptly,  duplicates  of  those  schedules,  the  cost  of  which 
would  be  low,  to  be  borne  locally.  Again,  the  federal  govern- 
ment might,  on  request,  itself  tabulate  and  publish  the  desired 
details  at  the  expense  of  the  states  or  local  governments. 
None  of  these  plans  can  be  satisfactorily  carried  out  without 
new  federal  legislation.  At  the  last  census  there  were  a  num- 
ber of  cases  in  which  states  or  local  governments  were  willing 
to  bear  the  expense  of  special  tabulations  or  of  copying  sched- 
ules. The  census  officials  were  perfectly  willing  to  comply 
with  their  wishes,  but  found  it  almost,  if  not  quite,  impossible 
to  do  so  under  existing  provisions  of  law,  as  to  confidential 
treatment  of  returns  and  as  to  financial  procedure. 

Much  of  the  raw  material  of  statistics  collected  by  the 
federal  government  is  only  partially  utilized  at  present. 
Valuable  metal  is  left  in  the  ore.  Further  local  elaboraticm 
of  this  material  would  in  many  cases  be  more  useful  to  states 
and  local  governments  than  the  special  censuses  and  other 
statistical  investigations  which  they  themselves  imdertake. 
Cooperation  is  the  obvious  thing.  Of  course  it  would  be 
possible  also  for  the  federal  government,  imder  proper  con- 
ditions, similarly  to  make  its  statistical  resources  available  for 
private  organizations  and  even  individuals. 
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SOME  FEATURES  OF  THE  STATISTICAL  WORK  OF 
THE  BUREAU  OF  LABOR  STATISTICS.* 

Bt  Rotal  Mebkeb,  Ph.D.,  Commissioner  of  the  Bureau. 


I  agree  with  much  that  Professors  Willcox  and  Durand  have 
said.  I  believe  that  it  is  desirable  to  secure  comparability 
and  continuity  in  our  statistical  output.  In  revising  the  statis- 
tical work  of  the  Bureau  of  Labor  Statistics  I  have  kept  these 
things  in  mind  and,  so  far  as  possible,  have  constructed  the 
new  series  of  price  and  wage  indexes  so  as  to  admit  of  com- 
parisons with  the  old  indexes.  The  new  wholesale  price 
index  number  will  be  calculated  back  to  1890  so  that  the  old 
index  and  the  new  may  be  compared  throughout  the  whole 
period  since  1890.  The  retail  price  index,  however,  has  been 
calculated  back  only  to  and  including  1907,  for  two  reasons: 
First,  because  of  the  enormous  amount  of  labor  involved  and 
the  insufficient  force  and  fimds  of  the  Bureau,  and,  second, 
because  since  1907  retail  prices  have  been  much  more  accurately 
reported  by  merchants  than  previously,  greater  care  being 
exercised  to  obtain  the  actual  sale  prices  on  the  15th  of  each 
month  of  the  same  grade  of  each  commodity  sold  by  each  store. 
The  price  quotations  before  1907  and  since  that  date  are  so 
different  that  comparisons  cannot  fairly  be*  made.  No  good 
purpose  can  be  served  by  calculating  the  relative  prices  and 
index  numbers  back  of  1907.  Such  a  continuous  series  of 
relatives  and  indexes  would  give  merely  a  fictitious  compara- 
bility and  continuity  to  retail  price  statistics,  the  prices  them- 
selves being  discontinuous  and  incomparable. 

It  was  my  desire  to  carry  back  through  1907  the  new  index 
numbers  showing  changes  in  hourly  rates  of  wages,  full  time 
weekly  earnings,  and  weekly  hours  of  labor  in  different  indus- 
tries. In  some  industries,  however,  the  number  of  establish- 
ments reporting  in  1911  was  greatly  increased  over  the  num- 
ber in  1910,  so  that  no  fair  comparison  could  be  made  going 
back  of  1911.     It  is  unfortunate  that  the  relatives  and  index 

*  Pftper  presented  at  a  joint  meeting  of  the  American  Economic  Association  and  the  American  Statia- 
tiaal  Aaoeiatktt,  PriBoetoo,  N.  J^  December  30. 1914. 
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numbers  cannot  be  carried  back  in  every  instance  to  1890,  but 
I  feel  that  it  is  better  to  make  no  comparisons  of  wages  and 
prices  rather  than  to  make  erroneous  comparisons  by  means  of 
a  fictitiously  continuous  series  of  relative  prices,  wages,  earn- 
ings, and  hours  of  labor. 

I  sincerely  hope  that  the  proposed  joint  committee  of  the 
Economic  Association  and  the  Statistical  Association,  to 
advise  with  the  statistical  bureaus  of  the  government,  will  be 
appointed.  Unnecessary  duplication  of  statistical  work  should 
be  eliminated,  and  the  statistical  methods  used  should  be 
standardized  and  made  uniform.  Especially  is  standardi- 
zation and  uniformization  of  methods  needed  in  the  different 
commonwealths  of  the  United  States.  For  example,  the 
accident  statistics  of  one  state  cannot  at  the  present  time  be 
compared  with  the  accident  statistics  of  any  other  state  because 
the  statistical  methods  are  so  utterly  at  variance. 

The  various  statistical  bureaus  in  the  federal  service  are 
getting  together  as  never  before  so  as  to  avoid  duplication  of 
effort  and  to  agree  upon  the  right  things  to  do  and  the  right 
way  to  do  them.  I  am  trying  to  prevail  upon  the  various 
state  agencies  to  cooperate  with  the  Bureau  of  Labor  Statistics 
and  with  each  other  in  the  gathering  of  statistics  of  accidents, 
unemployment,  retail  prices,  wages,  and  hours  of  labor. 

It  is  slow  and  discouraging  work,  but  great  good  will  result, 
if  we  can  agree  upon  what  statistics  should  show  and  the  best 
methods  of  showing  what  is  wanted.  The  committee  sug- 
gested would  be  of  great  service  in  establishing  proper  statisti- 
cal standards,  in  calling  attention  to  the  enormous  quantity 
of  costly  and  useless  statistical  output,  and  in  eliminating 
duplication  of  work  and  the  confusing  and  costly  publication  of 
more  or  less  contradictory  statistical  stuff  by  various  federal 
and  state  agencies. 

Most  treatises  on  statistics  deal  exclusively  with  statistical 
methods.  Nothing  is  said  about  the  data  to  which  correct 
statistical  methods  are  to  be  applied.  Now  all  experience 
shows  that  the  principal  source  of  error  in  statistical  work  lies 
in  the  original  figures  collected  to  represent  wages,  prices, 
hours  of  labor,  etc.  It  is  much  more  important  that  we  give 
attention  to  the  gathering  and  verification  of  the  original  data. 
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than  that  we  devote  our  efforts  to  hair-splitting  refinements 
in  the  methods  of  treating  the  facts  gathered.  With  all  the 
treatises  on  statistical  methods,  however,  we  have  not  learned 
the  difference  between  right  methods  and  wrong  methods  in 
our  statistical  analyses.  In  fact,  the  treatises  themselves  are 
generally  very  vague  or  perfectly  noncommittal  as  to  the 
applicability  of  a  given  statistical  method  to  a  given  set  of 
conditions.  Some  writers  seem  to  think  that  it  really  doesn't 
much  matter  what  statistical  methods  we  employ,  as  approxi- 
mately the  same  results  are  obtained  by  any  and  all  methods. 
I  do  not  hold  this  comfortable  view.  I  believe  there  is  a  right 
way  and  a  wrong  way  of  doing  things.  I  believe  it  is  of  first 
importance  to  get  our  facts  right,  but  I  am  convinced  that  the 
most  irrefragible  facts  are  sometimes  made  to  tell  lies  because 
they  are  treated  by  wrong  statistical  methods. 

Long  before  I  took  charge  of  the  Bureau  of  Labor  Statistics, 
I  had  become  very  suspicious  of  the  Bureau's  index  numbers, 
especially  its  retail  price  index.  Some  people  here  present  will 
no  doubt  recall  that  I  was  wont  to  have  fun  with  the  Bureau's 
index  numbers.  I  no  longer  have  fun  with  them — they  have 
fim  with  me.  As  soon  as  I  took  charge  of  the  Bureau,  before 
I  had  got  settled  in  the  saddle,  I  set  about  to  revise  and  recal- 
culate the  index  numbers  published  by  the  Bureau.  Perhaps 
some  of  you  will  recall  receiving  more  than  a  year  ago  a  letter 
from  the  Commissioner  of  Labor  Statistics — a  S.  0.  S.  call  for 
help.  I  did  not  have  the  self-assurance  to  set  about  revising 
the  index  numbers  without  first  taking  counsel  with  those  who 
were  best  qualified  to  advise  me  in  this  matter.  Many  of  you 
who  received  this  distress  signal  may  remember  carefully 
depositing  it  in  your  waste  basket.  At  least  I  received  no 
reply  from  a  number  of  economists  and  statisticians  whom  I 
addressed.  Most  of  you  who  did  reply  may  remember  dictat- 
ing a  perfectly  perfunctory  reply  which  revealed  either  that 
you  did  not  know  or  care  much  about  index  numbers,  or  that 
you  did  not  wish  to  prolong  your  correspondence  with  the  Com- 
missioner of  Labor  Statistics.  I  want  here  and  now  to  acknowl- 
edge publicly  the  assistance  given  me  by  Professor  W.  C. 
Mitchell  and  Professor  Irving  Fisher.  Had  it  not  been  for 
the  S3rmpathy,   encouragement,   and   counsel   of  Professors 
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Mitchell  and  Fisher,  I  should  not  have  had  the  courage  to 
carry  out  the  recasting  of  the  Bureau's  index  numbers.  I  have 
changed  the  methods  employed  in  constructing  the  index 
numbers  and  shifted  the  base  period  from  1890-99  to  the  last 
completed  current  year.  It  has  been  a  most  laborious  and 
tedious  undertaking,  but  the  work  is  now  nearly  completed. 

That  the  method  used  in  constructing  index  numbers  is  not 
an  inconsequential  matter  is  shown  by  a  brief  examination  of 
the  following  table: 

PRICES  OF  POTATOES  FOR  MAT.  JUNE.  AND  JULY.  1018. 


May. 

June. 

July. 

1. 

Finn. 

2. 
Price. 

3. 

RelatiTe 

on  May 

btae. 

4. 

Price. 

6. 

RektiTe 

onM^r 

base. 

6. 

Relative 

on  June 

Use. 

7. 
Price. 

8. 

Relative 

on  June 

htm. 

9. 

Rdative 

onM«y 

baee. 

80i 
808 
816 
817 
821 

S0.20 
0.17 
0.60 
0.20 
0.20 

100 
100 
100 
100 
100 

S0.40 
0.86 
0.40 
0.20 
0.40 

300 
211 
80 
100 
200 

100 
100 
100 
100 
100 

10.80 
0.82 
0.85 
0.80 
0.86 

76 
89 
87i 
160 
87i 

160 
188 
70 
160 
175 

City  accregKtaB 

$1.27 
100 

600 
100 

11.76 
139 

791 
168 

600 
100 

11.62 
92 

480 
98 

788 

ci^iSSm!^..... : 

147 

C^ty  relatiTe  for  July  on  May  baee  computed  by  averacing  and  multiplying  relativee 165 

City  relative  for  July  on  May  baee  computed  by  comparing  aggregate  aotual  prices 128 


This  table  gives  the  prices  of  potatoes  during  the  months  of 
May,  June,  and  July,  1913.  These  prices  have  already  been 
published  by  the  Bureau  of  Labor  Statistics.  The  prices 
were  reported  to  the  Bureau  by  five  identical  firms  in  one 
city — all  the  identical  firms  reporting  for  that  city  for  the  three 
months,  May,  June,  and  July. 

In  the  first  column  is  given  the  firm  number.  In  the  second 
column  are  given  the  money  prices  per  peck  for  potatoes  as 
reported  by  these  five  firms.  In  the  third  column  the  money 
prices  are  reduced  to  percentages  or  relative  prices,  May 
being  taken  as  the  base.  Of  course,  all  relative  prices  for  that 
month  are  represented  by  100.  In  the  fourth  column  are 
given  the  June  prices  per  peck  for  potatoes  reported  by  these 
same  five  firms.  In  the  fifth  column  are  given  the  relative  prices 
in  June  on  the  May  base,  that  is,  the  percentage  of  June 
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prices  to  May  prices.  You  will  notice  that  some  of  the  prices 
reported  to  the  Bureau  look  very  peculiar.  Firm  808  reports 
potatoes  at  17  cents  a  peck  in  May.  Firm  815  reports  potatoes 
by  the  peck  at  50  cents  in  May.  Clearly  here  we  are  dealing 
with  different  economic  commodities.  No  doubt,  17  cents  is 
the  price  for  old  potatoes,  while  50  cents  is  the  price  for  new 
potatoes.  Note  the  phenomenal  changes  in  prices  in  June  as 
compared  with  May.  The  first  firm  shows  an  increase  of  100 
per  cent,  in  the  price  of  potatoes;  the  second  firm  shows  an 
increase  of  111  per  cent.;  and  the  third  firm  shows  a  decrease 
of  20  per  cent.  Now  I  wish  to  emphasize  that  these  prices  are 
actual  prices  reported  to  the  Bureau  by  all  of  the  identical 
firms  in  one  city  that  reported  for  the  three  months  under 
consideration.  We  instruct  our  retail  grocers  to  report  new 
potatoes  only  when  the  sales  of  new  potatoes  make  up  more 
than  50  per  cent,  of  their  total  «ales  of  potatoes.  In  this  case 
it  looks  as  if  some  of  the  firms  had  not  strictly  followed  in- 
structions, but  I  have  as  yet  discovered  no  way  of  going  behind 
the  "election  returns."  We  must  rely  upon  the  honesty  and 
intelligence  of  the  firms  reporting.  Had  the  prices  reported 
by  Firm  815  been  called  to  my  attention  early  enough,  I 
should  have  eliminated  it  altogether — at  least  the  price 
reported  for  May. 

Now  let  us  consider  the  city  relative  price  constructed  by 
averaging  the  individual  firm  relatives  for  the  month  of  June. 
The  simple  arithmetic  average  of  the  relatives  in  column  5  is 
158,  that  is,  according  to  the  information  given  by  this  relative 
price,  prices  of  potatoes  in  this  city  have  risen  58  per  cent, 
from  May  to  June.  By  comparing  the  aggregate  money 
prices  we  get  quite  a  different  result.  The  aggregate  prices 
may  be  used  in  the  construction  of  relative  prices  in  this  case, 
because  the  firms  reporting  are  identical  for  the  months  of 
May  and  June.  Of  course,  if  a  different  number  of  firms  had 
reported  in  May  as  compared  with  June,  it  would  be  necessary 
either  to  compare  identical  firms  or  to  reduce  the  aggregate 
prices  to  average  prices  before  anything  like  an  accurate 
result  could  be  obtained.  The  aggregate  money  prices  in 
May  are  $1.27.  The  aggregate  for  June  is  $1.76.  Reducing 
both  these  money  prices  to  percentages  of  the  May  price  by 
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dividing  by  $1.27,  we  obtain  as  the  June  relative  price  on  the 
May  base,  139.  This  is  ahnost  20  points  less  than  the  June 
relative  price  obtained  by  averaging  individual  firm  relatives — 
a  difference  which  certainly  is  not  negligible  and  which  is 
altogether  due  to  the  difference  in  method  of  calculating  the 
relative  prices. 

Whatever  may  be  said  of  the  excellences  of  a  general  relative 
price  constructed  by  the  method  of  averaging  relative  prices 
built  up  from  different  bases  for  the  purpose  of  showing  changes 
in  the  cost  of  living,  a  relative  price  built  up  from  actual 
money  prices  shows  much  more  accurately  what  we  want  to 
show,  namely,  changes  in  the  cost  of  living — changes  in  the 
cost  of  the  same  quantity  of  a  commodity  or  of  an  unvarying 
market  basket. 

Since  1907  the  method  followed  by  the  Bureau  in  con- 
structing relative  retail  prices  and  index  numbers  has  been  as 
follows:  Identical  firms  were  compared  month  by  month,  the 
theory  being  that  it  is  inaccurate  to  compare  changes  in  relative 
prices  of  five  firms  one  month,  eight  firms  the  following 
month,  and  ten  firms  the  next  month.  In  this  way  a  relative 
price  for  February  would  be  constructed  on  the  January  base 
by  comparing  the  identical  firms  reporting  both  for  January 
and  February.  Then  this  February  relative  price  on  the 
January  base  was  multiplied  into  the  January  relative  price 
on  the  base  chosen  for  all  relative  prices  and  index  numbers 
publbhed  by  the  Bureau,  namely,  the  period  1890-99.  Next 
a  March  relative  price  was  constructed  on  the  February  base 
by  comparing  the  prices  of  identical  firms  reporting  for  these 
two  months.  This  March  relative  in  turn  was  multiplied 
into  the  February  relative  price  constructed  on  the  1890-99 
base.  In  this  way  only  identical  firms  were  brought  into  com- 
parison month  by  month.  Now  thb  method  of  bringing  into 
comparison  only  identical  firms  is  a  perfectly  good  and  accurate 
method,  if  properly  applied,  but  appljing  it  in  this  way  ne- 
cessitated shifting  the  base  of  the  old  index  number  every 
month.  A  relative  price  or  index  number  built  up  by  the 
method  of  averaging  relative  prices  constructed  on  different 
bases  cannot  be  shifted  without  a  percentage  of  error  that  can 
only  be  guessed  at.     Every  time  the  old  index  was  shifted  in 
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the  way  described  above  error  was  injected  into  the  result, 
and  the  error  was  perpetuated  and  probably  cumulated  month 
by  month  and  year  by  year.  I  will  refer  to  this  source  of 
error  a  little  later  on. 

Appl3ring  the  method  of  comparing  identical  firms  month 
by  month  to  the  figures  in  the  table  before  us,  we  obtain  an 
average  relative  price  of  98  for  July  on  the  June  base,  for  the 
five  identical  firms  reporting  in  both  June  and  July.  By  com- 
paring the  aggregate  money  prices  reported  by  the  five  identical 
firms,  we  get  the  July  relative  price,  92,  on  the  June  base. 

In  column  9  are  given  the  July  relative  prices  constructed 
directly  on  the  May  base.  The  average  of  these  relative  prices 
is  147.  By  the  method  of  shifting  from  one  base  to  another 
we  get  a  very  different  result.  Multiplying  the  average  rel- 
ative price  for  July  on  the  Jtme  base  (98)  by  the  average 
relative  price  of  June  on  the  May  base  (158)  we  obtain  what 
purports  to  be  the  July  average  relative  price  on  the  May  base 
(155).  The  difference  between  these  two  averages  of  relative 
prices  for  July  on  the  May  base  is  8  points.  In  the  first  case 
the  July  prices  are  compared  directly  with  the  May  prices. 
In  the  second  case  the  July  relative  price  on  the  June  base  is 
multiplied  into  the  June  relative  price  on  the  May  base.  This 
gives  some  idea  of  the  possible  discrepancies  which  may  arise 
from  using  the  method  of  comparing  identical  firms  month  by 
month,  even  when  there  is  no  change  in  firms  whatsoever. 

When  we  compare  the  aggregate  money  prices  reported  by 

identical  firms  in  June  and  July,  we  obtain  a  July  relative 

price  of  92  on  the  June  base.     Now  this  relative  price  can  be 

shifted  withoiU  error  to  the  May  base  or  any  base  desired.     This 

may  be  best  shown  by  the  following  simple  arithmetical 

.         ,      $1.76  =  June  aggregate  price      .     _  ^    , 

formulse:  z^—rz — z-z : —  =  the  June  relative  price 

$1 .27  =  May  aggregate  price 

.,      -_       ,  $1.62  =  July  aggregate  price     ^^      ^  , 

on  the  May  base.     — — — ^  ^       .     =the  July 

$1.76  =  June  aggregate  price 

relative  price  on  the  June  base.  Multiplying  the  July  rela- 
tive price  on  the  June  base  by  the  June  relative  price  on  the 

^      .  ,         $1.62^  $1.76     $1.62     ^^^n  ,^    ,  ,       , 

May  base,  we  have  ji:^X^^  =  ^^  =  127.„  the  July  rela- 

tive  price  on  the  May  base,  which  is  exactly  the  same  result 
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as  would  be  obtained  by  dividing  the  July  aggregate  in  the 
first  instance  by  the  May  aggregate.  Even  with  changing 
firms  and  commodities  varying  in  quality,  the  relative  prices 
calculated  by  comparing  actual  prices  may  be  shifted  to  any 
desired  base  by  the  method  illustrated  above  with  the  closest 
possible  approach  to  absolute  accuracy.  Shiftability  is  an 
indispensable  quality  in  a  relative  price  which  must  be  built  up 
by  computing  the  relative  for  each  month  with  the  preceding 
month  as  the  base  and  then  shifting  the  resulting  relative  price 
to  the  selected  base  period  by  multiplying  through  by  the 
relative  price  for  the  preceding  month  computed  on  the  se- 
lected base  period.  If  there  were  no  other  reason  for 
changing  the  method  of  computation,  this  alone  would  seem 
to  make  the  proposed  change  in  method  imperative. 

The  July  relative  price  of  potatoes  on  the  May  base  com- 
puted by  the  old  method  employed  by  the  Bureau  is  155. 
The  relative  price  of  potatoes  for  the  same  month  on  the 
same  base  computed  by  the  new  method  is  128.  The  difference 
is  27  points — a  difference  so  great  as  to  shake  one's  faith  in 
relative  prices  and  index  numbers,  if  we  had  nothing  to  indi- 
cate to  us  whether  the  relative  155  was  better  or  worse  than 
the  relative  128.  In  fact,  however,  a  relative  computed  from 
actual  money  prices^  does  reflect  as  accurately  as  possible  the 
percentage  changes  in  the  cost  of  a  given  commodity.  The 
relative  128  is,  therefore,  more  trustworthy  and  exact  than  the 
relative  155. 

In  the  same  way  a  weighted  index  number  of  the  family  food 
budget,  constructed  by  the  use  of  actual  money  prices  weighted 
according  to  the  quantities  of  each  commodity  entering  into 
consiunption,  is  much  more  accurate  and  trustworthy  than 
either  an  unweighted  or  a  weighted  index  number  constructed 
by  the  old  method  of  averaging  averages  of  relative  prices  to 
the  fourth  and  fifth  degree. 

The  advantage  of  constructing  relative  prices  and  index 
numbers  which  can  be  shifted  to  any  base  desired  has  still 
another  important  aspect.  People  are  curious  to  know  the 
percentage  of  price  change  from  1912  to  1913  or  from  1907  to 
1913,  or  for  some  other  recent  period  of  time.  Few  are  in- 
terested to  know  by  how  large  a  per  cent,  the  prices  of  1913 
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exceed  the  prices  of  a  period  as  remote  as  1890-99.  It  is 
impossible  by  means  of  the  old  series  of  relative  prices  and 
index  numbers  to  calculate  accurately  the  percentage  change 
in  prices  from  1912  to  1913.  For  example,  from  the  Bureau's 
Bulletin  140,  p.  16,  we  learn  that  the  relative  prices  of  round 
steak  were  174.3  and  199.5,  respectively  for  1912  and  1913. 
Nobody  can  from  these  figures  calculate  the  percentage  of 
change  in  the  prices  of  round  steak  from  1912  to  1913.  The 
severest  critics  of  the  Bureau's  price  statistics  almost  invariably 
calculate  the  percentage  of  change  by  the  short  and  simple 
process  of  subtraction,  contenting  themselves  with  the  mis- 
information that  the  price  of  round  steak  rose  25.2  per  cent, 
from  1912  to  1913.  A  more  ''scientific"  method  employed  is 
to  divide  both  relative  prices  through  by  the  1912  relative, 
174.3,  thereby  going  through  the  motions  of  shifting  the  base 
period  to  1912,  and  obtaining  100  and  114.5  as  the  relative 
prices  of  round  steak  for  1912  and  1913,  respectively,  computed 
on  the  1912  price  as  the  base.  The  Bureau  has  resorted  to 
this  method  in  previous  bulletins,  to  construct  tables  purport- 
ing to  show  the  percentage  changes  in  prices  from  year  to 
year.  This  method  of  procedure  is  mathematically  unsound 
and  the  result  is  vitiated  by  an  amount  of  error  that  can  be 
ascertained  only  by  digging  up  the  original  price  data  and  re- 
constructing the  relative  prices  anew  on  the  1912  base.  That 
the  possible  error  is  no  negligible  quantity  is  demonstrated  by 
a  brief  consideration  of  the  table  below: 


PRICES  OF  POTATOES  FOR  JUNE  AND  MAY.  1913. 

Urm. 

June. 

Maj. 

Price. 

Rdative. 

Price. 

R«ktiv«. 

804 
808 
815 
817 
821 

80.40 
0.36 
0.40 
0.20 
0.40 

100 
100 
100 
100 
100 

S0.20 
0.17 
0.50 
0.20 
0.20 

50 
47 
125 
100 
50 

Kgp^n^ 

$1.76 
100 

500 
100 

$1.27 
72 

'  872 

RiriBtm  vnm 

74 

Rditmprioe  obtained  fay  flhifting  (100+158) . . 

63 

The  relative  price  for  Jime  on  the  May  base  computed  by 
averaging  relative  prices  is  158.    This  quantity  is  supposed  to 
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give  the  percentage  relation  that  June  prices  bear  to  May 
prices.  It  is  desired  to  find  what  is  the  percentage  of  May 
prices  to  June  prices.  Using  the  usual  method  of  dividing 
through  by  the  relative  price  (158)  of  the  period  to  be  used  as 
the  new  base,  we  get  the  following  relatives:  June  100,  May 
63.  When  we  compare  the  money  prices  and  calculate  the 
firm  relative  prices  and  average  them  we  get  74,  as  shown 
above. 

The  relative  price  computed  from  the  original  price  quota- 
tions is  more  than  17  per  cent  greater  than  the  relative  price 
obtained  by  shifting  the  base  in  the  manner  described  above. 

It  must  not  be  forgotten  that  the  figures  used  are  actual 
prices  returned  to  the  Bureau  by  all  the  identical  dealers 
reporting  from  one  city.  This  is  not  a  case  cooked  up  for  the 
purpose  of  showing  a  theoretical  possibility  that  contains  no 
element  of  probability.  I  chose  potatoes  deliberately  because 
their  prices  behaved  so  oddly  at  just  this  period  when  new 
potatoes  are  coming  in  and  old  potatoes  are  going  out.  The 
example  given  is  extreme,  but  it  is  by  no  means  unusual,  and 
such  capricious  fluctuations  are  repeated  every  year  for  pota- 
toes, and  to  a  lesser  extent  for  eggs  and  some  other  commodities 
that  are  subject  to  rather  violent  price  changes.  No  doubt, 
more  startling  examples  could  have  been  found  by  a  very 
little  search.  These  examples  are  cited  to  show  typical  price 
changes  in  a  commodity  that  fluctuates  capriciously  in  price, 
not  to  exhibit  the  most  extreme  cases  of  such  capriciousness. 

The  relative  price  computed  from  aggregate  actual  prices 
can  be  shifted  at  will  to  any  base  without  error.  This  is 
evident  when  we  consider  the  natiu'e  of  such  a  relative  price. 
The  June  relative  price  computed  on  the  May  price  as  100  is 

^27      Shifting  this  series  to  the  June  base  by  dividing  by  the 

Jime  relative  price  gives  the  following:  May  relative  price 

$1.27 
^'„r.*  June  relative  price  100.     Individual  commodity  relative 

prices  can  thus  be  shifted  to  the  base  price  of  any  period  de- 
sired without  error  because  the  relative  prices  are  simple 
ratios  of  actual  aggregate  prices.  Dividing  through  by  the 
relative  price  of  any  year  or  period  merely  has  the  efifect  of 
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substituting  the  aggregate  actual  price  for  the  base  period  as 
divisor  in  the  formula  for  computing  the  relative  price. 

By  the  old  method  of  computation,  errors  in  price  data  were 
not  only  perpetuated  but  cumulated  by  means  of  the  vicious 
method  of  averaging,  to  the  fourth  and  fifth  degree,  averages 
of  relatives  calculated  from  different  prices  as  bases  and  by 
the  still  more  unallowable  process  of  shifting  every  month  the 
base  of  the  relative  prices,  which  could  not  be  done  without 
subjecting  the  relative  prices  to  grave  suspicion  as  a  dependable 
means  of  representing  acciu'ately  what  was  happening  to 
prices.  These  inacciu'acies,  taken  with  the  inflexibility  of 
relative  prices  and  indexes  calculated  by  averaging  relatives, 
made  the  changes  in  methods  of  calculation  which  have  been 
carried  out  imperatively  necessary. 
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COOPERATION  OF  FEDERAL  BUREAUS  WITH  PRI- 
VATE AGENCIES  IN  STATISTICAL  WORK.* 

By  John  Cumminqs,  Ph.D.,  Expert  Special  Agent  of  the  Bureau  of 
the  Census. 


Members  of  the  associations  may  be  interested  in  an  instance 
of  cooperative  statistical  work  in  which  the  codperating 
agencies  included  two  federal  bureaus,  two  private  associations 
or  foundations,  and  a  local  public  agency — ^these  being  the 
codperating  agencies  in  a  recently  completed  survey  of  in- 
dustries and  schools  in  the  city  of  Richmond,  Virginia.  The 
report  of  this  survey  will  shortly  issue  as  an  official  publication 
of  the  federal  government.  Specifically,  the  codperating 
agencies  in  this  work  were  the  following: 

1.  The  National  Society  for  the  Promotion  of  Industrial 
Education,  which  was  active  in  organizing  the  survey  and 
assumed  certain  expenses  for  printing  bulletins  bearing  upon 
the  work  and  for  services  of  its  office  force.  This  society  has 
just  recently,  some  three  weeks  since  (Dec.  9-12,  1914),  held 
its  annual  convention  in  Richmond,  practically  the  entire 
time  of  the  convention  being  devoted  to  a  consideration  of  the 
results  of  the  survey  and  to  the  formulation  of  recommenda- 
tions based  upon  the  findings. 

It  may  be  noted  as  an  indication  of  the  value  of  such  work 
that  the  superintendent  of  the  Richmond  schools  stated  to  the 
convention  that  the  survey  had  outlined  a  program  of  proce- 
dure in  industrial  education  providing  for  the  development  in 
Richmond  during  the  next  ten  years.  Incidentally  he  stated 
that  the  survey  had  already  saved  the  city  $250,000. 

2.  The  city  of  Richmond  itself,  represented  by  the  Super- 
intendent of  Schools  and  by  a  local  committee  of  citizens. 
Richmond  provided  funds  to  cover  the  cost  of  making  a  survey 
of  its  industries. 

3.  The  Russell  Sage  Foundation  of  New  York  City,  which 
through  its  Educational  Director  made  the  school  survey  and 
assumed  a  large  portion  of  the  cost  of  the  school  survey. 

*  Fftper  preiented  at  a  joint  meeting  of  the  American  Eoonomie  Anootatira  and  the  American  Statia- 
tical  AflBodation,  Princeton,  N.  J..  December  30, 1914. 
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4.  The  United  States  Bureau  of  Education,  represented  by 
its  expert  in  industrial  education,  who  assisted  in  the  estab- 
lishment of  prevocational  and  vocational  courses,  organized 
upon  the  basis  of  the  survey  findings  and  recommendations. 

5.  The  United  States  Bureau  of  Labor  Statistics.  This 
bureau's  expert  on  industrial  education  was  given  six  months' 
leave  of  absence,  to  enable  him  to  serve  as  Director  of  the 
Industrial  Survey.  The  Bureau  of  Labor  Statistics,  also,  is 
to  issue  the  full  report  of  the  findings  and  recommendations, 
which  will  probably  run  to  300  pages  or  more  and  will  include 
the  four  large  text-charts,  a  few  copies  of  which,  by  the  cour- 
tesy of  the  Bureau,  I  have  been  permitted  to  bring  to  this 
meeting  for  distribution  in  case  any  members  present  care  to 
have  them.  The  Bureau,  by  assuming  the  cost  of  printing 
these  charts  and  the  full  report,  has  made  possible  the  publi- 
cation of  both  the  charts  and  the  report  in  the  proposed  form. 
The  chief  editor  of  the  Bureau,  Mr.  Verrill,  has  served  upon 
the  editorial  committee  of  the  survey  and  through  him  and 
Commissioner  Meeker  the  Bureau  has  co5perated  to  the  full 
extent  of  its  authority  to  do  so. 

Another  department  of  the  federal  government  may  be 
mentioned  as  being  implicated  indirectly  in  the  undertaking — 
the  Department  of  Commerce — since  Secretary  Redfield  of 
that  Department;  is  President  of  the  National  Society  for  the 
Promotion  of  Industrial  Education.  The  Commissioner  of 
Labor  Statistics  and  the  Secretary  of  Commerce  manifested 
their  interest  in  the  work  by  attending  the  convention  held  in 
Richmond  to  consider  the  findings  of  the  survey  and  by 
participating  in  the  proceedings. 

It  may  be  of  interest  to  note,  also,  since  there  has  been  some 
misunderstanding  as  regards  the  attitude  of  organized  labor 
with  reference  to  the  institution  of  industrial  education  even  in 
the  public  schools,  that  in  the  work  of  gathering  the  data  the 
agents  of  the  survey  had  the  full  cooperation  of  the  local  labor 
unions,  and  that  Mr.  Gompers,  President  of  the  American 
Federation  of  Labor,  also  attended  the  convention  in  Richmond 
and  in  an  address  heartily  endorsed  the  proposed  program. 

The  character  of  the  data  gathered  relating  to  occupations 
may  be  inferred  from  the  charts,  which  present  in  parallel 
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columns  a  statistical  analysis  of  some  56  occupations  in  the 
printing,  building,  and  metal  trades,  and  in  the  tobacco  in- 
dustry. Occupations  in  retail  stores  are  included  in  the 
report,  but  have  not  been  charted.  The  report  contains, 
also,  the  full  analysis  of  each  occupation  briefly  summarized 
on  the  charts,  together  with  a  very  considerable  amount  of 
tabular  matter  and  general  text  dealing  with  the  industrial 
character  .of  Richmond. 

The  data  for  the  charts  and  for  the  tabulations  were  gathered 
upon  schedules  wd  through  personal  interviews  with  em- 
ployers and  employees. 

The  schedule  inquiries  related  to  such  topics  as  hours, 
wages,  seasonal  fluctuation,  age  of  entrance  to  trade,  extent 
to  which  the  trade  could  be  learned  in  the  shop,  years  required 
to  learn  the  trade,  age  period  of  maximum  productivity,  source 
of  labor  supply,  the  demand  for  labor  and  whether  the  demand 
is  increasing  or  decreasing  in  Richmond;  the  conditions  of  em- 
ployment that  involve  physical  or  nervous  strain,  that  stimu- 
late or  that  narrow  or  restrict  development,  or  are  in  other 
respects  important  as  affecting  the  welfare  of  the  worker;  the 
requirements  as  regards  general,  trade,  and  technical  education 
of  the  worker;  the  line  of  promotion  in  the  shop;  provision 
made  in  the  shop  for  systematic  instruction  of  apprentices  and 
of  journeymen;  the  common  deficiencies  of  workers;  what 
training  the  school  ought  to  give  the  boy  or  girl  before  he 
enters  the  shop;  what  it  ought  to  give  for  the  apprentice  and  for 
the  journeyman  in  the  shop,  by  means  of  continuation  classes; 
and  other  facts  of  importance  in  constituting  a  statistical 
basis  for  organizing  industrial  education. 

The  charts  simimarize  briefly  a  portion  of  the  data  gathered 
on  these  schedules  and  from  other  sources.  In  the  case  of 
each  occupation  shown,  the  analysis  begins  with  a  brief  de- 
scription of  the  nature  of  the  occupation  itself  and  continues 
down  the  column  covering  the  points  which  have  been  speci- 
fied. 

Consistently  with  the  pm-pose  of  the  industrial  survey — i.  e,, 
to  provide  a  basis  of  statistical  information  relating  to  indus- 
trial occupations  in  the  city  of  Richmond  upon  which  to  base 
a  system  of  industrial  education  in  the  public  schools — and 
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while  the  work  was  still  in  progress,  courses  were  organized, 
in  response  to  requests  coming  from  the  workers  themselves, 
for  molders,  plumbers,  electricians  and  for  workers  in  other 
occupations. 

It  is  assumed  as  a  principle  justifying  such  surveys  that 
industrial  education  must  be  intimately  related  to  specific 
local  industrial  needs — ^that  it  must  be  based  upon  data  re- 
lating not  to  occupations  in  general,  but  to  occupations  as 
determined  by  the  industrial  developments  of  the  community 
in  which  that  sort  of  education  is  undertaken — taking  account, 
for  example,  of  the  extent  to  which  processes  and  employments 
in  the  given  community  have  been  specialized.  In  the  survey 
of  Richmond's  building  trades,  for  example,  some  fifteen  dis- 
tinct occupations  could  be  defined,  but  if  the  survey  had  been 
in  New  York  city,  the  number  of  distinct  occupations  in  the 
building  trades  would  have  been  very  much  greater.  In 
Richmond  the  carpenter  may  have  occasion  infrequently  to 
lay  a  parquet  floor,  in  New  York,  the  parquet-floor  layer  may 
not  be  required  even  occasionally  to  do  any  other  sort  of  work. 
In  general  the  needs  of  Richmond,  as  regards  industrial  educa- 
tion, are  local-  and  peculiar,  and  the  industrial  courses  estab- 
lished in  Richmond  should,  therefore,  be  unique,  reflecting  the 
industrial  character  of  the  commimity  and  being  modified 
and  developed  as  the  local  industries  change.  In  accordance 
with  this  principle,  the  data  upon  which  to  base  industrial 
education  in  any  community  must  be  gathered  in  the  work- 
shops of  that  commimity.  This  makes  the  basis  of  industrial 
education  empirical  and  statistical.  It  makes  the  problem  of 
industrial  education  essentially  a  local,  municipal  problem. 
It  assumes  that  no  system  of  industrial  education  devised  for 
one  commimity  is  adapted  to  the  needs  of  any  other  commu- 
nity. 

If  the  problem  of  industrial  education  is  so  essentially  local 
in  character,  what  interest  has  the  federal  government  in  the 
character  of  Richmond's  industrial  education?  The  answer  is 
of  course  obvious.  No  social  problem  is  purely  local,  and 
while  industrial  education  must,  if  it  is  to  be  eflScient,  be 
differentiated  locally,  it  is,  nevertheless,  in  the  aggregate  a 
national  affair.    The  federal  government,   representing    the 
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country  as  a  whole  in  its  industrial  development  and  competi- 
tion with  foreign  nations,  is  interested  in  the  extension  of 
practically  efficient  industrial  education  as  a  national  asset, 
just  as  Richmond,  in  its  industrial  development  in  competition 
with  other  cities,  is  interested  in  the  development  of  practically 
efficient  industrial  education  as  a  mimicipal  asset. 

Formal  codperation,  such  as  has  been  outlined,  between 
public  and  private  agencies  in  the  actual  field  work  of  statistical 
inquiry,  may  seem  somewhat  inconsistent,  not  only  with 
official  dignity,  but  with  the  general  principle  that  public 
agencies  must  not  engage  in  private  enterprises.  This  appear- 
ance of  inconsistency  arises  from  a  failiu-e  to  recognize  that 
private  associations  may  be  engaged  in  work  which  is  clearly 
affected  with  a  public  interest.  Where  this  is  the  case  cooper- 
ative participation  of  federal  bureaus  in  rendering  statistical 
service  is  entirely  proper  as  a  public  function.  The  extent  to 
which  government  biu'eaus  can  codperate  with  private  agencies 
in  statistical  work  is  obviously  limited  to  such  enterprises  as 
are  clearly  affected  with  a  public  interest,  and  in  general  the 
possibility  of  co5peration  is  determined  by  the  character  of 
the  private  agencies. 

The  number  of  responsible,  permanent  private  foundations 
and  associations  which  represent  important  social  interests 
is  very  considerable  and  is  increasing.  These  private  organ- 
izations have  arisen  in  response  to  recognized  social  needs. 
Immigrants  stranded  in  oiu*  large  cities,  for  example,  consti- 
tute a  social  problem,  and  a  League  for  the  Protection  of 
Immigrants  is  organized.  The  need  for  industrial  education 
becomes  pressing  and  a  society  for  the  Promotion  of  Industrial 
Education  is  organized.  Conservation  of  soil,  water-power, 
and  forests  is  the  basis  of  private  associations.  In  a  word, 
every  important  social  need  is  bound,  sooner  or  later,  to  become 
the  basis  of  organization.  Such  organizations  are  national  in 
character,  they  represent  national  interests,  and  where  the 
piu'poses  of  these  organizations  are  consistent  with  the  public 
interest,  cooperative  participation  by  bureaus  of  the  federal 
government  in  the  work  which  they  are  doing,  would  seem  to 
be  a  natural  procedure. 

Incidentally  it  may  be  noted  that  the  difficulties  in  the  way 
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of  such  codperation  are  in  some  respects  less  considerable  than 
in  the  case  of  public  agencies.  Public  agencies,  state  or 
municipal,  are  essentially  local — essentially  not  national  in 
character.  Every  public  agency  has  its  geographic  field  of 
operation  defined  in  ordinances  and  statutes.  Such  agencies, 
moreover,  operate  under  a  rigid  legal  definition  of  powers  and 
functions,  which  in  many  instances  constitutes  a  barrier  to 
effective  cooperation. 

In  the  case  of  private  agencies  there  is  no  rigidity  of  legal 
status  to  be  broken  down.  It  may  be  noted,  further,  as  a 
justification  for  co5peration  with  private  agencies  that  they, 
more  frequently  than  public  agencies,  represent  specific  social 
problems,  national  in  scope — ^that  they  represent  live  interests 
which  have  developed  in  the  community — ^that  they  represent 
what  the  community  is  thinking  about;  whereas  the  public 
agency  or  bureau  represents  a  traditional  interest  as  defined 
in  more  or  less  permanent  statutes  and  ordinances.  The 
private  agency  may  infuse  inspiration  and  motive  into 
official  routine. 

The  advantages  of  cooperation  in  the  instance  which  has 
been  noted  will  be  obvious,  and  it  will,  I  think,  be  clear  that 
equally  great  advantages  may  result  from  similar  cooperation 
in  other  lines  of  work  where  permanent,  responsible,  private 
agencies  are  in  the  field. 

All  of  the  work  on  the  Richmond  survey  was  done  under 
the  direction  of  professional  experts,  who  prepared  the  sched- 
ules, and  supervised  the  field  work  and  the  tabulation  of  the 
data.  Such  work,  if  it  is  to  be  of  value,  must  be  done  by 
professionals,  and  it  will  be  obvious  that  cities  generally  cannot 
maintain  corps  of  experts  for  this  work,  since  in  the  nature  of 
the  case  the  work  is  not,  as  regards  any  single  city,  continuous. 

This  is  the  condition  which  perhaps  more  than  any  other 
makes  cooperation  of  the  federal  government  essential.  A 
.municipality  undertaking  such  work  independently  may 
find  it  necessary  to  depend  upon  inexperienced  service.  With- 
out cooperation,  each  survey  is  experimental  and  the  data 
gathered  relating  to  occupations  and  industries  in  different 
cities  are  bound  to  be  of  var5dng  value  and  character. 
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As  regards  the  country  as  a  whole,  however,  assuming  that 
cities  generally  undertake  such  surveyB,  the  work  is  continuous, 
and  bureaus  of  the  federal  government  can,  therefore,  organize 
on  a  permanent  basis  for  the  promotion  of  such  undertakings. 

While  the  statistical  analysis  of  occupations  imdertaken  in 
Richmond  was  undertaken  for  the  specific  purpose  of  providing 
a  basis  of  industrial  education  in  that  city,  the  data  gathered 
are  of  general  economic  significance,  being  such  as  must  to  a 
greater  or  less  extent  underlie  economic  speculation  regarding 
industrial  conditions  and  employments.  The  significance  of 
the  data  will,  obviously,  increase  in  proportion  as  the  number 
of  cities  covered  increases,  and  in  proportion  as  the  work  is 
organized  and  conducted  in  accordance  with  some  uniform 
scheme.  Codperation  of  the  federal  bureaus  would  seem 
to  be  an  obvious  way  of  securing  this  uniformity  in  method 
and  data. 

Finally,  it  is  of  importance  that  the  schedules  used  in  such 
work  shall  be  subjected  to  scientific  criticism  and  that  they 
shall  be  perfected  so  as  to  get  the  data  which  are  of  economic 
value.  The  Richmond  survey  is  the  first  of  its  kind  and  is 
necessarily  in  this  respect  experimental.  It  is  intended  to 
serve  as  a  type  survey,  but  even  while  the  work  was  in  progress 
those  engaged  in  the  work  realized  that  improvements  could 
be  made  in  the  methods  and  in  the  schedules,  and  when  the 
report  issues  from  the  Bureau  of  Labor  Statistics,  it  is  to  be 
hoped  that  criticisms  will  be  freely  forthcoming  from  those 
interested  to  secure  accurate  data  regarding  the  common 
industrial  pursuits  of  wage-earners. 
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SOME   PRESENT    STATISTICAL   NEEDS    AND    THE 

STATISTICAL  WORK  OF  THE  FEDERAL 

GOVERNMENT.* 

Bt  W.  S.  GiFFORD,  SUUisLician,  American  Telephone  and  Telegraph  Co. 


I  wish  to  speak  on  the  subject  of  Some  Present  Statistical 
Needs  and  the  Statistical  Work  of  the  Federal  Government. 
I  mention  present  statistical  needs  merely  to  remind  you  that 
it  is  not  only  possibly  but  probably  a  fact  that  the  statistical 
needs  of  today  differ  somewhat  ivom  those  of  a  not  far- 
distant  yesterday. 

My  time  is  too  limited  to  bring  evidence  to  prove  this  point, 
but  the  story  of  changed  conditions  of  industry  and  the  growth 
of  large  undertakings  in  business  and  social  fields,  with  the 
resulting  increased  necessity  for  up-to-date  statistics,  has 
been  so  often  told  that  it  does  not  need  repeating.  The 
Federal  Reserve  Board,  the  new  Industrial  Trade  Commission, 
and  the  United  States  Commission  on  Industrial  Relations 
are  instances  of  new  federal  bodies  that  will  have  to  rely  largely 
upon  statistics  in  their  work.  The  private  organizations  and 
societies  and  large  business  undertakings  which  must  so 
rely  are  becoming  almost  innumerable.  These  recent  devel- 
opments mean  that  the  field  of  the  economist  and  the  statis- 
tician has  been  extended  and  that  work  somewhat  similar 
to  that  previously  done  by  the  academic  economist  or  statis- 
tician is  now  being  done  as  a  practical  every-day  affair  by 
men  by  no  means  exclusively  specialists  in  economics  or 
statistics. 

How  then  does  the  present  statistical  work  of  the  federal 
government  meet  these  rather  new  requirements?  As  in  the 
past  we  still  have  the  academic  requirements  and  the  needs 
of  the  specialist  and  student.  That  the  statistical  work  of  the 
federal  government  largely  meets  these  academic  require- 
ments, there  seems  to  be  little  or  no  question.  While  it  is 
useful  to  a  degree  in  meeting  the  newer  practical  require- 

*Bemaria  before  the  Americui  Economic  AaBOciation  and  the  American  Statistics!  Aasociation,  at 
Princeton,  N.  J.,  December  30.  1914. 
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ments,  these  requirements  are  so  important  that  they  deserve 
careful  consideration. 

In  the  first  place,  when  information  on  a  given  subject  is 
desired,  it  is  essential  to  know  promptly  just  what  is  already 
available  without  the  necessity  of  too  much  specialized 
knowledge  of  all  possible  sources,  as  to  just  how  much  along 
the  lines  in  question  has  already  been  done.  Otherwise,  much 
time  and  expense  may  be  wasted  in  duplicating  information  al- 
ready collected  or,  what  is  still  more  serious,  important  deci- 
sions may  be  made  more  or  less  by  guess,  which  decisions  might 
have  been  based  on  facts  already  compiled.  To  find  out  what 
the  federal  government  with  its  many  departments  and  diversi- 
fied interests  has  to  supply  in  the  way  of  statistics  is,  at  present, 
to  the  ordinary  busy  man  a  complicated  and  difficult  task. 
This  statement  may  seem  strange  to  the  specialist  who  has 
become  thoroughly  acquainted  with  the  duties  and  work  of  the 
federal  government  and  with  the  various  sources  of  information 
which  there  are  at  present  regarding  that  work. 

What  I  plead  for,  however,  is  a  subject  index  which  could 
be  published  from  time  to  time,  furnishing  a  convenient 
source  of  information  for  all  the  statistical  data  available 
in  the  various  departments  of  the  federal  government. 
This  should,  of  course,  be  kept  up-to-date,  by,  say,  monthly 
bulletins  and  periodical  revisions  of  the  complete  index. 

Parenthetically,  I  cannot  pass  this  thought  by  without  sug- 
gesting that  a  subject  index  of  statistical  information,  avail- 
able not  only  in  the  federal  government  but  in  state,  municipal, 
and  private  ^Ids,  although  it  would  be  a  colossal  undertaking, 
would  in  its  results  more  than  justify  its  expense. 

As  I  said  before,  many  people  today  use  statistical  infor- 
mation who  are  not  students  or  specialists.  Now  this  idea 
presents  another  need.  These  are  busy  people  in  their  partic- 
ular work,  whatever  it  may  be;  they  look  in  a  document  for 
certain  figures  and  they  do  not  always  read  the  text  which 
explains  those  figures.  It  is,  therefore,  important  to  prevent 
serious  mistakes  that  all  tabular  statements  of  figures  should 
be  self-explanatory;  i.  e.,  the  limits  of  the  use  of  the  figures  in 
the  table  should  be  shown  by  either  the  heading  of  the  table 
or  a  footnote.     If  absolutely  necessary,  the  footnote  could 
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refer  to  certain  pages  of  the  text  with  a  statement  that  the 
figiires  should  not  be  used  for  any  purposes  without  first 
having  read  the  text. 

Again,  the  question  of  speed  is  important,  for  figiu-es  become 
less  valuable  for  many  purposes  in  direct  proportion  to  the 
remoteness  of  the  date  of  which  they  are  representative. 
Tables  first,  with  only  the  essential  text  issued  promptly,  and 
analytical  analyses  issued  later  might  well  be  the  standard 
method. 

Lastly,  I  would  say  a  word  about  the  adaptation  of  the 
kind  of  statistics  prepared  to  the  kind  of  statistics  needed. 
Anything  which  can  be  done  to  further  improve  the  direct 
relation  between  the  men  who  use  the  statistics  and  the  gov- 
ernment department  which  collects  them  would  be  decidedly 
worth  while.  We  are  discovering  every  day  that  we  want  sta- 
tistics of  a  sort  which  we  have  not  yet  gathered.  It  is, 
furthermore,  possible  that  we  are  gathering  statistics  of  a 
sort  which  we  no  longer  need.  If  there  were  formed  a  stand- 
ing committee  or,  better  still,  an  official  commission  of  some 
sort  with  representatives  of  such  associations  as  the  American 
Economic  Association  and  the  American  Statistical  Associa- 
tion, together  with,  let  us  say,  the  American  Bankers  Asso- 
ciation, the  Chamber  of  Commerce  of  the  United  States,  etc., 
and  representatives  of  the  government  statistical  departments, 
it  would  be  to  the  advantage  of  us  all.  It  would  provide  a 
definite  opportunity  for  us  to  present  such  statistical  needs 
as  our  own  individual  experience  develops  to  a  body  which 
would  be  able  to  take  some  practical  action  in  the  matter. 

It  is  a  fact  that  a  great  deal  has  been  done  and  is  being  done 
along  these  various  lines  but  perhaps  still  more  can  be  done  to 
hasten  them  along  to  a  satisfactory  conclusion.  There  can  be  no 
question  as  to  the  need  of  having  them  ultimately  worked  out. 

Briefly,  then,  present  statistical  needs  require  of  the  federal 
government: 

1.  A  subject  index  of  all  statistical  data  available. 

2.  Statistical  tables  that  are  self-explanatory. 

3.  Greatest  practical  speed. 

4.  Some  organization,  composed  of  government  and  private 
individuals,  to  assist  in  adapting  the  kind  of  statistics  gathered 
to  the  kind  of  statistics  needed. 
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CONCERNING   UNIFORM  INTERNATIONAL 
FINANCIAL  STATEMENTS.* 

By  Harvey  S.  Chase,  S.  B.,  C.  P.  A.,  Boston,  Mass.,  and  WoMhingUm, 

B.C. 


Mr,  Chairman  and  Members  of  the  Associations: — In  order 
to  comply  closely  with  the  excellent  rule  of  your  managing 
committee  which  restricts  the  time  allowed  to  each  speaker 
at  this  discussion,  I  must  present  at  once  certain  conclusions 
which  I  have  reached  upon  the  topic  of  this  discussion  and 
leave  for  another  time  the  explanations  of  why  and  how  I 
was  led  to  these  conclusions. 

The  suggestion  embodied  in  the  title  of  this  address  came  to 
me  from  Dr.  S.  N.  D.  North  of  the  Carnegie  Endowment  for 
International  Peace  and  I  have  been  permitted  by  Dr.  North 
to  see  the  correspondence  with  officials  of  the  "International 
Statistical  Institute/'  whose  permanent  headquarters  are  at 
The  Hague  and  whose  last  international  meeting  was  held  at 
Vienna  in  August,  1913.  This  correspondence  has  in  view  a 
possible  working  cooperation  between  the  Carnegie  Endow- 
ment and  a  Committee  of  the  International  Statistical  Insti- 
tute, or  other  eminent  statisticians,  for  the  purpose  of  de- 
veloping a  plan  for  the  compilation  of  uniform  international 
financial  statistics;  in  other  words,  to  establish  what  the  world 
has  long  needed,  a  basis  for  an  international  budget. 

The  Institute  officials,  particularly  Dr.  Zahn  of  Munich,  have 
been  interested  for  years — even  so  far  back  as  1863 — ^in  ques- 
tions relating  to  standard  schedules  for  uniform  financial 
statements  by  all  nations.  Much  hard  work  and  profound 
thinking  has  been  done  by  Dr.  Zahn  and  others  upon  pro 
forma  drafts  for  such  schedules.    - 

It  is  evident,  however,  to  me,  after  some  fifteen  years* 
experience  in  establishing  uniform  financial  statements  for 
municipalities,  for  states,  and  for  the  national  government,  that 
these  preliminary  drafts  have  been  somewhat  too  ambitious, 

*  Remaricfl  before  the  American  Eoonomic  Anociation  and  the  American  Statistical  AaMciation  at 
Princeton.  N.  J..  December  30.  1914. 
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much  too  extended  and  detailed,  for  the  immediate  practical 
purpose.  It  seems  to  me  that  it  is  necessary,  if  results  are 
to  be  attained  which  will  justify  the  labor  and  expense  involved, 
that  attention  should  be  concentrated  at  first  upon  relatively 
few,  fundamental  classifications,  leaving  others — even  the 
finer  details  of  these  fundamental  classes — ^to  be  worked  out  later 
in  the  natural  course  of  development.  By  this  I  mean  that 
if  we  wait  for  a  perfect  theoretical  system  to  be  devised,  includ- 
ing all  the  detailed  subdivisions  necessary  to  embrace  the 
requirements  for  evejry  nation,  we  will,  owing  to*  the  magni- 
tude and  the  diversity  of  purposes,  methods,  and  accounts 
of  the  various  nations,  postpone  for  years  the  beginning  and 
final  accomplishment  of  our  desire,  namely:  to  obtain  com- 
parisons of  governmental  costs  in  those  nations. 

On  the  contrary,  if  we  are  content  to  exhibit  only  large, 
fundamental  functions  in  our  first  classification,  we  may  reach 
important  results  almost  immediately,  and  thereafter  we  may 
subdivide  and  reclassify  these  results  according  to  the  increase 
of  our  knowledge  of  the  facts  and  as  the  awakening  interest  of 
the  statisticians  of  the  nation  will  provide. 

This  course  was  the  one  pursued  in  municipal  affairs  in  this 
country.  First,  in  1899,  one  city — Newton,  in  Massachu- 
setts— adopted  the  socalled  "  Uniform  Classification  of  Mimici- 
pal  Expenditures"  which  had  been  prepared  by  a  committee 
of  the  National  Municipal  League.  As  soon  as  the  annual 
report  of  that  city  was  published  and  it  became  evident 
that  even  one  city  had  adopted  the  classification,  the  latter 
took  on  a  practical  character.  Other  cities  adopted  it  of  their 
own  motion  or  under  supervision  of  the  League's  committee 
and  within  two  years  a  whole  state,  Ohio,  had  applied  it  to 
all  her  cities,  eighty  in  number.  Then  New  York  adopted 
it  in  somewhat  improved  form  and  Massachusetts  followed, 
applying  the  uniform  classification  to  all  hier  cities  and  to  all 
her  towns  so  far  as  their  annual  reports  to  the  Commonwealth 
were  concerned.  The  United  States  Census,  Division  of 
Wealth,  Debt  and  Taxation,  took  it  up  and  soon  there  was 
developed  workable  and  uniform  classifications  of  municipal 
expenditures  and  revenues  which  were  applicable  to  any  and 
to  all  cities  throughout  the  country. 
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Now,  prior  to  the  practical  application  in  Newton,  the  Na- 
tional Municipal  League  had  been  debating  the  form  of 
standard  classification  for  some  years  without  results,  for  the 
reason  that  no  two  people  could  agree,  or  can  agree,  upon 
all  of  the  elements  of  any  detailed  classification.  Some  will 
favor  one  location  and  some  another  location  for  the  same 
function  or  item.  The  disagreements  are  without  end,  the 
disputants  seldom  if  ever  reach  a  conclusion  upon  these 
theoretical  details.  For  example,  if  we  had  not  immediately 
tried  out  the  classification  at  Newton,  just  as  it  was,  in  1899, 
it  is  possible  that  the  various  contestants  would  be  discussing 
yet,  whether  "Hospitals"  should  be  associated  with  "Chari- 
table Institutions"  or  with  "Conservation  of  Health"  and 
whether  "Cemeteries"  should  be  classed  as  sanitary  measures 
or  as  "Public  Utilities."  Therefore  the  important  thing  is 
to  get  the  movement  started  in  practice  on  a  simple  but  funda- 
mental classification,  which  can  be  agreed  upon  promptly 
by  a  majority  of  those  who  have  expert  knowledge  of  the 
subject. 

What  appeals  to  me  concerning  the  present  matter-in-hand 
is  this: — That  a  committee  of  the  Statistical  Association  or  of 
the  Economic  Association  or,  better,  of  both  combined,  should 
be  appointed.  Not  too  large  a  committee,  but  one  whose 
members  can  meet  conveniently  and  regularly  and  thereby 
accomplish  definite  results  within  a  relatively  short  time. 
This  committee  should  adopt,  after  proper  discussion,  a  pre- 
liminary classification  of  national  functions  with  such  subdi- 
visions as  may  be  deemed  practicable  and  then  the  new 
budget  of  the  United  States  of  America  for  1916-16  should 
be  drawn  up  by  the  committee  and  published  in  accordance 
with  these  classifications  at  the  earliest  possible  moment — 
not  a  year  or  two  hence  but  right  off  now,  within  two  months 
or  three  at  the  outside.  Then,  the  practicability  of  the  classi- 
fication having  been  established  through  adjustments  made 
during  this  experience,  the  published  results  should  be  spread 
broadcast  in  this  country  and  abroad  for  criticism,  suggestion, 
and  imitation.  The  committee,  also,  should  be  authorized 
to  consult  and  cooperate  with  foreign  committees,  which  have 
been,  or  may  be,  appointed  for  the  same  purpose. 
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Now,  what  are  the  fundamental  functions  common  to  all, 
or  nearly  all,  the  nations?  Evidently — ^we  have  the  proof 
before  us — '*War,"  or  "National  Defense,"  is  one  of  them; 
the  most  important  single  function  of  them  apparently. 
What  is  another?  Evidently  national  "indebtedness"  is 
another;  to  wit:-debts,  sinking  funds,  interest,  all  matters 
relating  to  national  debts,  funded  or  floating.  Again,  national 
"administration"  is  universal  in  some  form.  The  legislative, 
executive,  and  judicial  functions  are  everjrwhere  present. 
They  can  be  classified  without  serious  difficulty;  by  this  I 
mean  the  higher  administration,  the  "overhead"  costs  of 
national  government. 

So  far  we  have  mentioned  three  large,  fundamental  func- 
tions, national  defense,  national  indebtedness,  and  national 
administration,  each  capable  of  simple  subdivisions  of  uniform 
and  standard  character.  With  these  three  we  shall  have  cov- 
ered much  more  than  half,  probably  three  quarters,  or  even 
more,  of  the  total  costs  of  each  national  government.  We  may 
well  be  satisfied  with  these  three  if  it  should  prove  imprac- 
ticable to  advance  further  this  year.  I  am  convinced,  how- 
ever, that  we  shall  find  that  we  can  advance  quite  a  little 
further  almost  inunediately.  For  instance,  there  are  the  "  pub- 
lic service"  or  "public  utility"  fimctions,  such  as  railroads, 
telegraphs,  telephones,  mail  service,  and  express  service. 
Also  there  is  forest  service,  and  agriculture,  as  well  as 
commerce,  and  various  other  functions  which  can  be  classi- 
fied, in  big  subdivisions  at  least,  and  which  will  be  fairly 
comparable  among  the  nations.  Soon,  however,  we  would 
get  into  serious  difficulties  and  would  be  obliged  to  stop,  for 
the  present. 

"To  stop"  reminds  me  that  my  time  is  expiring  and  there- 
fore I  desire  to  suggest  to  you  the  advisabiUty  of  the  appoint- 
ment of  a  joint  committee,  such  as  has  been  outlined,  to 
consist  of,  say,  six  persons,  one-half  from  each  Association. 
This  committee  should  be  instructed  to  take  hold  immediately 
of  our  subject  and  prepare  the  fundamental  classifications 
promptly.  If  such  a  committee  does  its  work  effectively, 
the  results  should  be  of  great  importance  and  the  work  should 
be  a  means  of  gratification  to  the  members  of  both  of  your 
learned  bodies  in  the  future. 
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INTERNATIONAL  COOPERATION  FOR  THE  STAND- 
ARDIZATION  OF  STATISTICAL  WORK.* 

Bt  Roger  W.  Babson. 


As  Mr.  Chase  has  so  ably  suggested,  some  of  us  are  much 
interested  in  certain  plans  for  standardizing  and  jointly  pub- 
lishing certain  international  statistics  of  which  statesmen  and 
business  men  are  so  much  in  need.  We  further  believe  that 
the  development  of  the  statistical  work  of  the  United  States 
Government  has  reached  a  point  where  to  longer  go  ahead 
without  regard  to  what  other  nations  are  doing  will  mean  a 
lot  of  undoing  later. 

In  view  of  the  fact  that  President  Koren  has  given  me  a 
place  upon  this  program  to  tell  about  this  work,  I  feel  that  the 
least  I  can  do  is  to  reciprocate  by  basing  the  first  half  of  my 
remarks  upon  a  most  able  paper  upon  the  subject  which  he 
read  last  year  in  New  York.  Our  argument  in  brief  is  as 
follows: — 

*^  For  years  it  has  been  the  hope  of  statesmen  and  economists, 
as  well  as  of  statisticians,  that  the  censuses  of  the  principal 
coimtries  of  the  world  might  become  so  standardized  that  it 
will  be  possible  to  make  accurate  comparative  studies  of  the 
true  growth  and  relative  prosperity  of  the  respective  nations. 
It  has  not  been  contemplated  that  the  national  censuses  should 
follow  the  same  pattern  in  all  details,  but  that  they  should 
deal  with  specified  subjects  in  a  certain  uniform  manner,  such 
subjects  to  be  chosen  as  will  afford  a  fact^basis  for  determining 
the  economic  and  social  standing  and  development  of  each 
nation. 

"The  possible  utility  of  a  world  standard  of  values  as 
applied  to  nations  is  infinite.  The  interdependence  of  nations 
in  things  that  make  for  prosperity  and  ^neral  well-being  is 
daily  becoming  more  obvious.  Back  of  much  of  the  insecimty 
and  strife  in  international  commerce  and  industry,  back  of  the 
halting  way  in  which  we  endeavor  to  meet  common  social 

*PAper  road   At   tiie  joint  meeting  of  the  American  Eoonconio  AvocifttioD  and  the  Ameriean 
Statiitioal  Anooiatioa  Princeton.  N.  J..  December  30,  1914. 
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problems,  back  of  the  international  jealousies  and  suspicions 
that  always  threaten,  lurks  ignorance  of  national  and  inter- 
national conditions  and  relations.  It  is  the  ability  to  strike 
a  reliable  balance  sheet  that  has  made  possible  the  huge  systems 
of  combinations  in  commerce  and  banking.  Is  not  the  use  of 
a  balance  sheet  equally  urgent  in  the  affairs  of  nations  if  they 
shall  be  directed  for  the  common  good  of  all? 

"Of  the  many  by-products  to  be  derived  from  standardizing 
knowledge  in  the  manner  indicated,  how  it  will  point  to  oppor- 
timities  in  business,  prevent  losses  through  foreign  investments 
and  commercial  dealings,  how  it  may  help  to  a  better  distri- 
bution of  population  as  well  as  products  of  agriculture  and 
industry,  how  it  may  reveal  fundamentals  in  educational 
S3rstems  that  make  for  real  prosperity,  there  is  not  time  to 
speak." 

The  idea  of  a  Standard  International  Census  has  had  many 
advocates  within  bodies  like  the  International  Statistical 
Institute,  and  the  International  Agricultural  Institute  at 
Rome.  Recently,  at  various  gatherings  here  and  abroad  and 
through  publications,  the  idea  has  won  new  momentum. 
Everywhere  it  meets  hearty  approval.  Boards  of  trade,  pro- 
ducers and  bankers,  no  less  than  statisticians,  economists, 
and  peace  advocates,  readily  see  its  wide  bearings. 

Of  coiu'se,  such  a  development  in  statistics  will  not  be 
brought  about  at  once.  One  feature,  however,  can  be  taken 
up  at  a  time  and  a  beginning  made  very  soon.  Mr.  Chase  has 
shown  the  need  of  standardizing  the  budgets  of  the  leading 
nations,  and  other  members  of  our  associations  have  at  times 
pleaded  for  conformity  in  other  statistical  work.  One  specific 
illustration  is  the  work  being  done  by  Professor  Irving  Fisher, 
for  standardizing  the  Commodity  Prices  Indices  of  the  dif- 
ferent nations.  Very  important  fiscal,  industrial,  and  social 
movements  are  absolutely  held  up  for  lack  of  Scientific  and 
comparable  figures  on  the  cost-of-living. 

Mr.  Meeker  has  referred  this  morning  to  the  great  work 
which  he  is  doing  toward  setting  our  own  house  in  order,  and 
yet  he  is  being  forced  to  do  this  independent  of  any  help  from 
other  nations,  which  makes  it  almost  certain  that  some  day 
it  must  all  be  done  over  again.    The  same  condition  of  affairs 
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exists  in  connection  with  our  figures  on  exports,  imports,  and 
a  host  of  other  subjects.  Every  conscientious  governmental 
official  is  up  against  the  same  problem  that  Mr.  Meeker  is, 
while  the  bankers,  manufacturers,  and  merchants  of  the 
country  are  all  at  sea. 

But  some  say:  ''Why  trouble  about  so-called  international 
statistics  until  we  get  better  national  statistics?  Why  try  to 
standardize  the  statistics  of  the  world  until  we  standardize 
those  of  our  own  country?  Why  attempt  to  make  England, 
Germany,  and  the  other  great  nations  conform  to  the  same 
methods  of  compilation  until  we  get  California,  Illinois,  and 
Massachusetts  to  agree?''  At  first  thought  these  questions 
seem  reasonable,  but  there  are  good  answers  to  them  all. 
First,  the  very  time  to  standardize  such  statistics  is  before 
they  are  "perfected"  in  the  different  countries.  The  more 
incomplete  they  are,  the  easier  it  will  be  to  induce  the  dif- 
ferent nations  to  adopt  the  standardized  forms.  The  longer 
the  change  is  delayed,  the  more  difficult  it  will  be  to  get  them 
to  make  the  much  desired  changes.  Second,  it  would  be 
very  much  easier  to  perfect  the  compilation  and  methods  used 
by  the  different  states  of  our  own  country  if  we  had  some  in- 
ternational standard  to  refer  to.  California  may  not  want  to 
change  her  system  to  please  Massachusetts  or  to  copy  a 
standard  set  by  Illinois,  but  she  could  be  much  more  readily 
induced  to  adopt  some  international  standard  prescribed  by 
an  international  commission. 

Members  of  the  American  Statistical  Association  and 
members  of  the  American  Economic  Association:  This  seems 
like  a  large  order,  but  the  statistical  work  of  the  United  States 
Government,  to  be  of  real  value,  depends  upon  the  placing 
and  the  filling  of  such  an  order. 

But  since  our  last  meeting  something  has  happened  which 
may  very  much  help  in  this  development.  I  refer  to  the 
great  European  war.  In  closing,  I  wish  to  say  a  word  about 
this  development.  From  reports  which  I  am  receiving  from 
Europe,  two  probabilities  are  now  apparent  concerning  the  war 
in  Europe.  One  is  that  the  war  will  be  called  off  before  many 
months  with  neither  side  vanquished;  and  the  other  is  that  it 
may  result  in  some  sort  of  a  commercial  alliance  which  will 
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assure  equal  protection  to  the  commerce  and  markets  of  all 
nations. 

The  Hague  Tribunal,  which  has  been  the  work  of  pacifists 
and  jurists,  has  signally  failed.  We  have  learned  that  little 
progress  can  be  made  for  world  peace  through  sentimental 
plans  for  arbitration.  We,  however,  see  in  the  newspapers  of 
the  past  few  days  the  beginning  of  another  great  movement 
under  commercial  and  shipping  interests,  which  appears  very 
hopeful.  This  movement,  moreover,  is  even  being  oflScially 
endorsed  by  the  diplomats  of  our  sister  republics  at  the  south, 
and  I  might  add  that  I  leave  in  two  weeks  for  Chile  and 
Argentina  in  connection  with  this  work.  In  fact,  the  "Neu- 
trality Commission  of  Nine,''  recently  appointed  by  the  Pan- 
American  Union  is  a  most  hopeful  sign  of  the  two  probabilities 
to  which  I  refer  above — namely:  (1)  That  the  war  will  be 
short,  and  (2)  that  a  commercial  alliance  may  be  formed  which 
will  make  another  Quch  war  very  improbable. 

If  the  leading  nations  come  together  in  a  commercial 
alliance  to  neutralize  the  seas,  regulate  trade-barriers,  and 
assure  all  member  nations  equal  commercial  protection,  this 
will  be  the  beginning  of  a  great  development  in  international 
statistics.  It  will  lead  to  standardizing  the  censuses  and  all 
the  vital  commercial  and  industrial  statistics  of  the  different 
nations.  As  the  development  of  the  simplest  form  of  national 
government  was  dependent  on  collecting  statistics  for  pro- 
portioning representation,  taxation,  etc.,  so  the  development 
of  any  international  alliance  or  federation  will  carry  with  it 
the  extension  and  standardization  of  international  statistics. 

Did  you  ever  think  that  political  revolutions  exist  today  as  in 
the  past,  excepting  that  we  make  armed  fighting  unnecessary? 
Every  four  years  before  there  is  a  chance  for  an  armed  conflict, 
we  count  the  conflicting  parties  and  if  we  see  that  one  side 
has  enough  more  males  to  win  than  the  other,  we  call  them  the 
victors  from  the  result  of  such  a  coimt.  In  other  words  we  let 
both  sides  fight;  but  insist  that  they  fight  statistically  with 
ballots,  instead  of  in  a  mediaeval  fashion  with  bullets.  Hence, 
I  believe  that  not  only  will  this  new  international  movement 
bring  about  the  much  hoped  for  development  of  international 
statistics,  but  that  the  wars  of  the  future  may  be  fought  with 
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statistics  and  ballots  instead  of  with  guns  and  bullets.  Cer- 
tainly, it  must  be  with  one  of  these  two  classes  of  weapons,  as 
the  world  can  never  remain  in  statu  quo  as  the  pacifists  so 
supinely  hope.  In  view  of  this  possible  development  I  con- 
clude as  follows: 

1.  That,  granted  the  existence  of  certain  glaring  needs  to 
which  President  Koren,  and  Messrs.  Willcox,  Meeker,  Mitchell, 
Durand,  and  Gifford  have  so  ably  referred,  the  statistical  work 
of  the  United  States  Government  has  now  reached  a  point 
where  it  should  at  once  seek  to  cooperate  with  other  govern- 
ments in  standardizing  the  census  and  statistical  work  of  all 
nations. 

2.  That  this  means  the  formation  of  some  sort  of  an  official 
international  census  office  entirely  apart  from  the  excellent 
work  of  the  International  Statistical  Institute  at  The  Hague. 

3.  That  the  duty  of  the  American  Statistical  Association, — 
the  second  oldest  statistical  association  in  the  world  and  the 
only  one  of  any  consequence  in  a  now  neutral  nation — ^is  to 
call  an  international  conference  to  consider  this  project. 

4.  And  finally,  that  in  the  meantime,  we  individual  members 
work  and  talk  in  favor  of  this  proposed  commercial  alliance 
and  the  neutrality  plan  of  our  South  American  brothers,  for  if 
these  are  successful,  international  and  national  statistics  will 
be  put  on  a  plane  higher  than  we  have  ever  yet  dared  to  hope 
for  up  to  the  present  time. 
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THE  CENSUS  OFFICE  IN  COMMISSION.* 
By  S.  N.  D.  North,  Director  of  the  Census,  190S-1909, 


I  have  read  with  much  interest  the  article  in  the  Political 
Science  Quarterly  for  September,  1914,  by  Professor  Walter 
F.  Willcox,  in  which  he  gives  a  summary  review  of  the  long 
struggle  maintained  by  the  Du^ctor  of  the  United  States 
Census — ^from  1903  to  1909 — to  uphold  the  independence  of 
that  bureau  in  accordance  with  the  letter  and  the  spirit  of 
the  law. 

As  the  Director  in  question,  and  thus  the  storm  center  of 
the  movement  to  destroy  the  independence  of  the  Census,  I 
desire  to  add  some  particulars  which  Professor  Willcox  either 
overlooked  or  under-emphasized. 

The  matter  is  one  of  vital  importance  to  the  future  of 
statistical  science  in  the  United  States,  and  the  statisticians 
should  be  fully  informed  as  to  the  facts,  in  order  that  they  may 
determine  their  duty. 

Since  I  resigned  the  directorship  of  the  Census  in  1909,  I 
have  refrained  from  any  public  statement  on  the  subject  and 
avoided  any  defence  of  my  own  official  conduct  under  cir- 
cumstances which  were  unusual  and  trying.  Now  that  an- 
other has  revived  the  subject,  and  has  reached  the  conclusion^ 
after  an  impartial  examination  of  the  documentary  history, 
that  the  position  of  the  Director  was  "legally  impregnable" 
throughout  the  whole  period,  I  feel  warranted  in  breaking 
this  silence,  disregarding  the  personal  aspects  of  the  con- 
troversy, which  are  of  no  consequence  to  the  public. 

A  position  which  was  ''legally  impregnable''  at  the  time, 
so  far  from  being  ''still  open"  as  a  legislative  question,  has 
been  determined  by  subsequent  legislation,  the  significance 
of  which  is  not  sufficiently  understood.  Discussion  of  the 
details  of  the  controversy  has  become  academic;  but  the 
legislation  which  was  intended  to  end  it,  is  the  law  of  the 
land. 

*A  paper  read  at  the  Aonoal  Meeting  of  the  American  Statistical  AnodaUon,  Piinoeton,  N.  J., 
Deenber  20.  1914. 
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Professor  Willcox  has  demonstrated  that  it  was  the  intent 
of  Congress,  in  passing  the  act  of  1899  for  the  taking  of  the 
Twelfth  and  subsequent  censuses,  "to  give  the  Director  full 
control  of  the  Bureau,"  an  intent  subsequently  confirmed  by 
the  Attorney  General.  The  Congress  again  made  clear  its 
intent  when  it  passed  the  act  for  the  establishment  of  the 
Permanent  Census  Office,  which  continued  all  the  powers 
given  the  Director  in  the  previous  act,  under  which  was 
produced  the  most  satisfactory  census  ever  compiled  in  this 
country.  That  the  Congress  had  no  intention  of  changing  a 
census  law  which  had  so  abundantly  justified  itself,  when  it 
transferred  the  Bureau  to  the  newly  created  Department  of 
Commerce  and  Labor,  is  shown  in  the  debates,  when  this 
act  was  under  discussion. 

That  Congress  has  never  since  had  any  such  intention  is 
made  equally  clear  by  the  content  of  the  two  bills  on  the  sub- 
ject which  have  been  passed  by  Congress  since  that  transfer, 
the  second  of  which  is  now  the  only  law  for  the  administra- 
tion of  the  Census  Office. 

The  first  bill  to  provide  for  the  Thirteenth  and  subsequent 
censuses  was  under  consideration  for  a  number  of  weeks  in 
the  Census  conmiittees  of  both  houses.  There  were  numerous 
hearings  by  both  conmiittees,  and  the  details  of  the  bill  were 
carefully  considered.  At  a  hearing  of  the  House  Committee 
there  was  presented  a  letter  from  the  Secretary  of  Commerce 
and  Labor  (Hon.  Oscar  S.  Straus),  dated  January  15,  1908, 
in  which  he  said: 

''It  is  noted  that  the  [Census]  bill  as  it  now  stands,  with 
the  exception  that  appointments  of  certain  persons  in  the 
Bureau  proper  shall  be  approved  by  the  Secretary  of  Com- 
merce and  Labor,  and  that  requests  upon  other  Departments 
for  information  pertinent  to  the  work  provided  for  by  the  act 
shall  be  made  by  the  Secretary,  confers  upon  the  Director  of 
the  Census  all  the  duties  of  every  description  in  connection 
with  the  census  work  independently  of  the  Secretary  of  Com- 
merce and  Labor.    This  seems  to  me  inadvisable.*' 

The  Secretary  then  set  forth  his  objections  to  each  specific 
paragraph  conferring  independent  authority  upon  the  Di- 
rector, concluding  with  the  statement  that  "the  setting  up  of  a 


Digitized  by  VjOOQ IC 


119]  The  Census  Office  in  Commission,  469 

bureau  within  an  Executive  Department  which  is  independent 
of  its  head,  would  constitute  an  administrative  anomaly  which 
it  is  believed  it  is  not  the  purpose  of  Congress  to  create."  He 
urged  the  committee  to  confirm  by  direct  legislation,  all 
the  limitations  upon  the  Director's  authority  and  responsi- 
bility, which  the  Secretary  of  the  Department  had  undertaken 
to  establish  by  executive  order  or  otherwise. 

The  Secretary  was  not  familiar  with  the  history  of  census 
evolution,  and  unaware  that  the  whole  question  he  raised  had 
been  decided  in  1899,  and  again  in  1903,  after  a  full  considera- 
tion. His  letter  was  the  first  formal  statement  of  the  attitude 
of  the  Department  on  the  issue  it  raised.  After  careful  con- 
sideration of  this  letter,  the  committee  voted  unanimously 
against  amending  the  bill  as  requested.  It  was  reported  to  the 
House  in  its  original  form;  it  was  there  debated  at  length;  no 
amendment  was  proposed  embodying  any  of  these  proposals 
of  the  Department,  and  it  was  passed  without  dissent.  The 
same  thing  happened  in  the  Senate  committee,  and  in  the 
Senate  itself. 

In  order  to  make  the  intent  of  Congress  unmistakable,  and 
to  negative,  once  for  all,  the  contention  that  by  reason  of  the 
transfer  of  the  bureau  to  the  Department  of  Commerce  and 
Labor,  the  independence  and  power  of  the  Director  had 
been  submerged  in  the  authority  of  the  Secretary  of  the  De- 
partment, section  33  was  made  to  read  as  follows: 

"That  the  Act  entitled  *An  Act  to  provide  for  taking  the 
Twelfth  and  subsequent  censuses/  approved  March  third, 
eighteen  hundred  and  ninety-nine,  and  all  other  laws  and  parts 
of  laws  inconsistent  with  the  provisions  of  this  Act  are  hereby  re» 
pealed.'* 

It  will  be  recalled  that  this  first  bill  for  the  Twelfth  Census 
was  vetoed  by  President  Roosevelt.  This  veto  was  directed 
against  two  provisions  of  the  bill:  one  relating  to  the  method 
of  appointment  of  the  extra  clerks  to  be  employed  and  the 
other  (upon  which  little  stress  was  laid),  permitting  the  Di- 
rector to  go  outside  the  Government  Printing  Office,  if  he 
thought  desirable,  to  secure  the  prompt  publication  of  the 
Census  reports.  The  provision  of  the  bill  relating  to  the  ap- 
pointment of  the  clerks  authorized  "non-competitive"  exam- 
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inations,  and  grew  out  of  the  desire  of  Congressmen  to  have  a 
hand  in  the  appointment  of  these  clerks  without  the  restraint 
of  the  Civil  Service  law. 

When  the  President  sent  for  me  to  inform  me  of  his  intention 
to  veto  the  bill,  because  of  this  provision,  I  pointed  out  to  him 
that  the  provision  was  so  clumsily  drawn  that  it  would  be  a 
simple  matter  for  him  to  issue  an  executive  order  which  would 
avoid  the  evil  he  foresaw,  viz.:  an  order  directing  that 
appointments  must  be  based  upon  the  actual  standing  of  appli- 
cants, as  shown  by  the  markings  of  the  Civil  Service  Commis- 
sion. He  admitted  this,  but  said  that  he  must  veto  the  bill 
nevertheless.  "These  people  have  given  me  a  chance  to  read 
them  a  lesson,"  he  added,  "and  I  am  going  to  do  it."  He 
went  on  to  say,  what  he  afterwards  repeated  in  his  veto  mes- 
sage, that  "Outside  of  these  (two)  matters,  I  believe  that  the 
bill  is,  on  the  whole,  satisfactory,  and  represents  an  improve- 
ment upon  previous  legislation  on  the  subject."  {Congrea- 
sional  Record.  Vol.  43,  Second  Session,  Sixtieth  Congress,  p. 
1965.)  He  further  said  to  me  that  he  recognized  the  fact  that 
the  decennial  Census  was  a  gigantic  undertaking,  and  the 
officer  in  charge  of  it  was  entitled  to  be  relieved  of  all  such 
hampering  difficulties  as  a  struggle  over  spoils. 

I  record  this  interview,  and  quote  this  message,  because 
they  show  that  President  Roosevelt  was  not  in  sjrmpathy  with 
the  repeated  efforts  of  three  successive  Secretaries  of  Commerce 
and  Labor  in  his  cabinet,  to  emasculate  the  Census  law.  He 
accepted  without  question  every  feature  of  the  bill  which  re- 
stored to  the  Director  all  the  authority  and  all  the  inde- 
pendence of  which  he  had  been  deprived,  or  of  which  it  was 
attempted  to  deprive  him,  by  departmental  orders  and  dis- 
ingenuous opinions  of  legal  officers. 

Congress  was  reluctant  to  join  issue  with  the  President  on 
the  Civil  Service  issue  and  the  bill  went  over  to  the  new  Con- 
gress, in  which  the  personnel  of  the  Census  committees  in 
both  Houses  materially  changed.  Judge  Crumpacker  was, 
however,  again  the  Chairman  of  the  House  conmiittee,  and 
he  shortly  re-introduced  the  identical  Census  bill  of  the  pre- 
vious session,  except  that  it  was  modified  in  the  two  particulars 
to  which  President  Roosevelt  had  objected. 
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Again  there  were  protracted  hearings;  again  the  bill  passed 
the  committee  and  the  House,  without  opposition  on  the 
point  at  issue,  and  went  to  the  Senate  conmiittee,  which  called 
the  new  Secretary  of  Commerce  and  Labor  as  an  early  witness. 
He  did  not  reiterate  the  demands  made  by  his  predecessor  in 
the  previous  administration,  but  contented  himself  with 
saying  that  as  the  head  of  the  Department  of  which  the  Census 
Office  was  a  bureau,  he  had  to  ask  that  the  committee  would 
report  a  bill  which  would  show  beyond  any  peradventure,  just 
what  was  to  be  his  official  responsibility  for  the  census  about 
to  be  taken.  He  raised  no  objection,  beyond  this  question,  to 
the  bill  in  the  form  it  had  once  passed  the  Senate  and  twice 
passed  the  House. 

Again  the  Senate  conmiittee  approved  the  bill,  and  again 
the  Senate  passed  it;  and  thus  Secretary  Nagel's  single  ques- 
tion was  answered. 

President  Taft  signed  the  bill  reenacting  the  principle  of  the 
law  of  1899;  and  the  practical  independence  of  the  Census 
Office  was  apparently  firmly  reestablished. 

The  significance  of  this  legislation  is  emphasized  by  this 
brief  r^sum^  of  its  progress  through  Congress.  Everything 
for  which  I  had  Contended,  as  essential  to  the  successful  ad- 
ministration of  a  census,  was  confirmed  by  legislation  now  on 
the  statute  books.  The  new  law  removed  all  administrative 
questions  from  the  region  of  doubt  and  beyond  the  reach  of 
adroit  writers  of  ^Jepartmental  "decisions."  It  was  a  vic- 
tory for  the  cause  of  the  non-partisan  conduct  of  this  great 
office,  and  it  was  won  on  the  merits  of  the  question.  The 
question  is  no  longer  "open,"  so  far  as  the  law  is  concerned. 

But  it  has  been  permitted  to  remain  a  barren  victory;  and 
it  will  continue  to  be,  in  practical  effect,  a  defeat,  unless  steps 
are  taken  to  effect  the  restoration  of  the  Census  Office  to  its 
legal  position.  I  believe  the  students  of  conditions  and 
experts  in  statistics  and  economics  are  agreed  that  otherwise 
the  Permanent  Census  Office  will  fail  to  justify  its  establish- 
ment. It  is  obvious  that  this  restoration  can  be  effected  by  a 
stroke  of  the  President's  pen. 

Experience  has  already  demonstrated  that  an  independent 
census  office,  in  the  true  sense  of  the  word,  is  not  possible,  so 
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long  as  the  bureau  continues  to  be  subordinate  to  any  of  the 
great  departments  whose  secretaries  are  cabinet  officers,  and 
whose  under-officials  are  at  liberty  to  interfere,  in  a  thousand 
petty  ways,  with  the  conduct  of  a  nominally  independent 
but  actually  subordinate  bureau. 

It  is  not  an  easy  nor  pleasant  duty  for  a  Bureau  Chief  to 
oppose  a  policy  which  he  knows  the  head  of  the  Depart- 
ment has  close  at  heart.  It  is  all  the  more  difficult, 
when  personal  and  social  relations  are  of  the  pleasantest  char- 
acter. Nevertheless,  there  was  the  plain  and  unmistakable 
letter  of  the  law,  and  the  oath  to  faithfully  execute  that  law. 
When  a  new  secretary  arrived — ^the  fifth  under  whom  I  served 
— ^whose  hostile  resentment  of  this  attitude  was  at  once  ap- 
parent, there  was  no  choice  but  to  resign  the  charge  of  an 
office  which  practically  had  been  put  in  commission,  and 
which  remains  there  today.  From  the  date  of  my  resignation, 
the  Census  Office  has  been  administered  in  a  manner  that  is 
openly  and  indisputably  a  violation  of  the  letter  and  the 
spirit  of  the  Census  law. 

I  have  added  some  details  to  an  interesting  and  important 
chapter  in  our  legislative  and  administrative  history.  I  am 
unaware  of  any  other  instance  in  that  history  where  a  principle 
of  law  to  govern  a  great  public  office,  approved  by  three  presi- 
dents, and  by  four  Congresses,  has  been  successfully  nullified 
by  Departmental  order. 

What  are  the  lessons  to  be  drawn  from  this  experience? 
To  my  mind  the  fact  has  been  demonstrated  that  an  inde- 
pendent Census  Office,  subordinate  only  to  the  President,  is 
essential  to  the  proper  and  satisfactory  administration  of  the 
great  statistical  factory  of  the  federal  government.  As  Pro- 
fessor Willcox  says,  it  must  be  a  non-partisan  and  non-political 
bureau,  if  its  scientific  results  in  many  controversial  fields  of 
government  action  are  to  retain  the  confidence  of  the  public 
and  of  Congress.  It  is  not  possible  to  keep  it  such,  if  it  is 
subordinate  to  any  department,  the  head  of  which  will  change 
with  every  change  of  administration.  It  is  the  one  great 
bureau  which  must  not  be  subject  to  the  political  mutations 
so  common  in  the  United  States. 

The  unfortunate  fact  is,  in  regard  to  the  Census,  that  its 
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political  patronage  is  large,  and  at  times  enormous;  and  this 
patronage  is  boimd  to  be  utilized  for  partisan  purposes,  so  long 
as  the  Director  is  a  part  of  the  political  machine,  by  reason  of 
his  official  subordination  to  a  cabinet  officer  who  is  a  vital  part 
of  that  machine. 

Another  obvious  fact  growing  out  of  recent  experience  is 
that  an  independent  office  is  necessary  to  the  economical  and 
efficient  management  of  the  Census  Office.  The  Thirteenth 
Census  cost  easily  $1,500,000  more  than  it  should  have  cost. 
Exactly  what  the  expenditure  actually  has  been,  it  is  impossible 
to  state;  the  sum  will  probably  never  be  known,  because  the 
work  has  dragged  on  until  within  the  last  few  months.  The 
law  required  that  the  Thirteenth  Census  be  completed  and 
published  within  two  years  from  the  date  of  the  enumeration. 
It  had  not  been  completed  at  the  end  of  four  years  from  that 
date;  and  this  in  spite  of  the  fact  that  no  census  was  ever  taken 
in  this  country  under  conditions  even  approximately  so  favor- 
able. The  details  of  preparation  were  practically  completed 
a  year  in  advance  of  the  enumeration — that  is,  the  Thirteenth 
Census  had  a  full  year's  start  over  any  previous  census,  and 
was  relieved  of  all  the  costs  of  this  preparation.  This  lament- 
able showing  may  be  attributed  very  largely,  in  my  judgment, 
to  the  excessive  red  tape,  the  needless  circumlocution,  and  the 
roundabout  methods,  which  sprang  from  the  reversal  of  the 
administrative  methods  prescribed  by  the  law.  The  director 
in  charge  was  the  victim  rather  than  the  cause  of  the  conditions 
set  forth  in  the  statements  made  above. 

Four  years  from  this  winter,  legislation  for  the  Fourteenth 
Census  of  the  United  States  will  be  under  consideration.  It  is 
none  too  early  for  the  statisticians  and  economists  who  are 
in  session  here,  to  take  counsel  of  each  other  as  to  what  course 
they  can  best  pursue,  under  all  the  conditions,  to  best  promote 
the  interests  of  governmental  statistics,  and  to  secure  their 
segregation,  as  a  thing  apart — their  complete  separa- 
tion from  and  independence  of  any  and  all  political  in- 
terests. The  facts  related  in  this  paper  seem  to  justify  the 
conclusion  that  the  plan  of  an  independent  bureau,  under  or 
within  a  department  of  the  government,  has  proved  a  failure, 
and  must  continue  to  prove  unsatisfactory  so  long  as  the  head 
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of  the  department  of  which  the  Census  Office  is  a  part,  can  be 
permitted  to  nullify  the  spirit  and  purpose  of  the  law.'  Such 
controversies  as  that  with  which  this  paper  deals  are  unfortu- 
nate, irrespective  of  the  question  of  who  is  right  and  who  is 
wrong.  No  such  conflict  can  arise,  if  the  office  is  made  inde- 
pendent; and  in  no  other  way,  this  experience  teaches,  is 
there  a  fair  chance  that  it  can  be  kept  free  from  the  taint  of 
partisan  politics.  Never,  in  my  judgment,  has  the  bureau 
been  more  completely  and  notoriously  a  part  of  the  political 
machine  than  is  tl\e  case  today. 
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PROCEEDINGS  OF  THE  SEVENTY-SIXTH  ANNUAL 
MEETING  OF  THE  AMERICAN  STATISTICAL  ASSO- 
CIATION,  PRINCETON,  N.  J.,  DECEMBER  28-31, 
1914. 


The  seventy-sixth  annual  meeting  of  the  American  Statis- 
tical Association  was  held  at  Princeton,  N.  J.,  December  28- 
31,  1914.    The  following  program  was  carried  out: 

Program. 
Monday,  Degbmbbb  28. 
SM  p.  m.    First  Sesnm,  SO  McCosh  Hall. 
Joint  sesBioQ  with  the  American  Economic  AsBociation  and  the  American 

Sociological  Society. 
Pteeiding   officer,  Dr.   John   Grier   Hibben,    President   of   !hrinceton 

Univenaity. 
Presidential  Addresses: 
John  H.  Gray,  President  of  the  American  Economic  Association, 

"Economics  and  the  Law." 
John  Koren,   President   of   the   American   Statistical   Association, 

"Sbme  Statistical  Ideals." 
Edward  A.  Roes,  President  of  the  American  Sociological  Society, 
''Freedom  of  Commimication  and  the  Struggle  for  Right." 

Tuesday,  December  29. 
10.00  a.  m.    Second  Sessiorij  SO  McCosh  HaU. 
The  Relations  of  the  Association  to: 

(a)  Federal  Statistical  Bureaus,  Frederick  L.  Hoffman. 

(b)  State  Statistical  Bureaus,  Robert  E.  Chaddock,  Leonard  W.  Hatch. 
Discussion  under  the  five-minute  rule. 

SM  p.  m.    Third  Session,  SO  McCosh  HaU, 
The  Relations  of  the  Association  to: 

(a)  Municipal  Statistical  Bureaus,  Edward  M.  Hartwell. 
(&)  Public  Service  and  Business  Statistics,  M.  O.  Lorenz,  Julius  H. 
Parmelee. 

(c)  Social  Statistics  and  ''Surveys, "  J.  L.  Gillin. 
Discussion  under  the  five-minute  rule. 

4-SO  p.  m.    Reception  at  ** Prospect**  by  President  and  Mrs.  Hibben. 
8.S0  p.  m.    Smoker  at  the  Nassau  Club. 

Wednesday,  Decembeb  30. 
10.00  a.  m.    Fourth  Session,  10  McCosh  HaU. 
Round-table    meeting    with    the    American    Economic    Association. 
Discussion  under  the  ten-minute  rule. 
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The  StatiBtical  Work  of  the  United  States  Government,  Wesley  C. 
Mitchell,  Walter  S.  Gifford,  Walter  F.  Willoox,  E.  Dana  Durand, 
Roger  W.  Babson,  J<4m  Cummings,  Harvey  S.  Chase,  Royal  Meeker. 

Discussion  under  the  five-minute  rule. 

e.SO  p.  m.    Fifth  Session^  SO  McCosh  HaU, 
Improvement  and  Extension  of  the  Registration   Service,   Joseph  A. 

Hill,  Louis  I.  Dublin. 
Discussion  under  the  five-minute  rule. 

7,00  p.  m.    Subscription  Dinner  in  Proctor  HaU  of  the  Oraduate  CoUege. 

Thxtrsdat,  Decembeb  31. 
10.00  a.  m.    Sixth  Session,  SO  McCosh  HaU. 
Annual  Business  Meeting. 

Minutes  of  the  Business  Meeting. 

Meeting  called  to  order  by  President  Koren  at  10.15  a.  m. 

The  reading  of  the  minutes  of  the  previous  annual  meeting 
was  dispensed  with  owing  to  the  fact  that  these  minutes  had 
already  been  published  in  the  proceedings. 

The  Secretary  presented  the  following  report: 

Secretary's  Report. 
Mr,  President  and  Members  of  the  Association: 

I  have  the  following  to  report  in  regard  to  the  condition  of 
the  Association: 

Membership  February  14,  1914,  date  of  last  annual 

meeting 683 

New  members  added .^ 37 

Deaths  during  the  year 9 

Resignations.' 28 

Dropped 2 

Total  deductions 39 

Present  membership 681 

Net  loss 1 

Beside  members  we  have: 

Subscribers  (mostly  libraries) 205 

Domestic  Exchanges 37 

Foreign  Exchanges 117 

Total  mailing  list 1,042 
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The  death  of  the  following  members  has  been  reported  dur- 
ing the  year:  Honorary  members,  Archibald  Blue,  Wilhelm 
Lexis,  and  Robert  Meyer;  members,  James  A.  Beaver,  Robert 
Doman,  L.  G.  Fouse,  Charles  Fry,  Henry  Gannett,  and  J.  H. 
Kingwell. 

Four  regular  numbers  of  the  Quarterly  Publications 
have  been  issued  during  the  year,  containing  an  aggregate 
of  349  pages,  or  an  average  of  87  pages  per  number.  In 
addition  to  these,  a  hand-book  of  24  pages,  containing  the 
list  of  members,  has  just  been  issued. 

The  most  noteworthy  event  of  the  year  was  the  quarterly 
meeting  and  dinner  of  the  Association  at  the  Yale  Club,  New 
York  City,  December  11.  Fifty-eight  members  and  guests 
were  present.  The  general  topic  of  the  evening — "The 
Potential  Value  of  Statistics  in  Shaping  Rational  Public 
Opinion" — was  presented  by  Henry  Bru&re,  Chamberlain 
of  the  City  of  New  York.  The  following  speakers  took  part 
in  the  discussion:  N.  C.  Kingsbury,  vice-president  of  the 
American  Telephone  and  Telegraph  Company,  on  "The 
Service  of  Statistics  to  Business'';  Carl  M.  Hansen,  secretary 
of  the  Workmen's  Compensation  Bureau  Service,  on  "The 
Need  of  Standardization  in  Accident  Statistics";  Osmond 
Phillips,  editor  of  the  New  York  Times,  "Annalist,"  on 
"Statistics  for  Public  Consumption";  and  F.  H.  Dixon, 
chief  statistician  of  the  Bureau  of  Railway  Economics, 
Washington,  D.  C,  on  "Statistics  of  Railroads."  This  was 
one  of  the  most  interesting  and  profitable  meetings  ever 
held  by  the  Association.  It  was  clearly  shown  by  the  speakers 
that  the  Association  has  an  ever  growing  and  widening  field 
of  usefulness. 

Respectfully  submitted, 

Carroll  W.  Doten, 

Secretary. 


On  motion,  it  was  voted  to  accept  the  report  of  the  Secre- 
tary and  to  authorize  its  publication  in  the  proceedings  in 
the  March  number  of  the  Quarterly  Publications. 
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Trbasureb's  Rbpobt. 
January  1,  1914,  to  December  22,  1914. 

RBCEIPT8. 

Membership  dues $1,162.27 

Sales  and  subscriptions 594 .  97 

Dividends  and  interest 113.00 

Balance    on  hand,  January  1, 

1914 541.95 

$2,412.19 

EXPENDITURES. 

Printing $1,079.27 

Postage 184.16 

Salaries  and  clerical  service ....        389 .  82 
Expenses 17.64 

$1,670.89 
Balance  on  hand,  December  22, 

1914 741.30 


$2,412.19 


ASSETS. 


17  shares  B.  A  A.  R.  R.  stock  @  180  per  share,  $3,060.00. 

S.  B.  Pearmain, 

Trea^surer. 

AuDrroRs'  Report. 

We  have  audited  the  accounts  of  the  treasurer  of  the  Amer- 
ican Statistical  Association,  for  the  year  January  1,  1914,  to 
December  22, 1914,  and  counted  the  securities  in  his  possession. 
We  find  the  accounts  accurately  stated  and  the  expenditures 
properly  vouched. 

Respectfully  submitted, 

Lerot  D.  Peavet, 
Roswell  F.  Phelps, 
Auditing  Commitiee. 
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Sevbntt-Fipth  Anniyebsart  Fund. 
To   December  26,    1914. 

RECEIPTS. 

Subscriptions $901.00 

Received  from  dinner 159 .00 

S.  B.  Pearmain  . . .  4.50 

C.  W.  Doten 7.15 

L.  D.  Peavey 3.00 

Interest  on  bank  deposit 13.53 


$1,088.18 


EXPENDITURES. 

Paid  S.  B.  Pearmain  for  a  check 
deposited  on  this  account  by 

mistake $25.00 

Collection  charges  on  checks 1.90 

Algonquin  Club 287.40 

Stenographic  and  clerical  work. . .       95.00 

Balance  on  hand  January  1, 1915 . .  678 .  88 


$1,088.18 
Sumner  B.  Pearmain, 
Treasurer. 

Auditors'  Report. 
We  have  audited  the  Convention  Fund  accounts  of  the 
treasurer  of  the  American  Statistical  Association  to  Decem- 
ber 26,  1915,  and  find  the  statements  correct  and  the  expen- 
ditures properly  vouched. 

Respectfully  submitted, 

LsROT  D.  Pbatbt, 
RoswELL  F.  Phelps, 
Avditing  Committee. 

On  motion,  duly  made  and  seconded,  it  was  voted  to  accept 
the  report  of  the  treasurer  and  report  of  the  auditors,  and  to 
publish  the  same  in  the  proceedings  of  the  meeting. 

It  was  moved  and  carried  that  a  statement  of  the  Anniver- 
sary Fund,  held  by  the  treasurer,  should  be  printed  in  the 
proceedings  of  the  meeting. 


Digitized  by  CjOOQ IC 


480  American  Statistical  Assodatian.  [130 

In  accordance  with  the  following  resolution,  adopted  by  the 
joint  meeting  of  the  American  Economic  Association  and  the 
American  Statistical  Association: 

Resolved,  That  the  American  Economic  Aasociation  and  the  American 
Statistical  Association,  here  meeting  in  joint  session,  be  requested  to  con- 
sider the  expediency  oi  appointing  cooperating  committees  on  the  relations 
of  these  Associations  to  the  statistical  work  of  the  federal  government, 

It  was  voted  that  the  Board  of  Directors  of  the  Association 
be  empowered  to  appoint  a  committee  of  five,  with  authority 
to  add  to  its  own  numbers,  to  co5perate  with  a  similar  com- 
mittee of  the  American  Economic  Association  in  considering 
means  of  improving  the  statistical  work  of  the  United  States 
government. 

The  following  resolution  was  presented  by  I.  M.  Rubinow: 

Whereas,  the  income  tax  law  offers  the  first  opportunity  to  obtain 
accurate  statistics  of  incomes  in  this  country,  and  whereas  the  present 
income  tax  blank  is  faulty  in  that  it  fails  to  record  the  profession  or  occu- 
pation of  the  income  taxed,  be  it 

Resolved,  That  the  American  Statistical  Association  request  the  Bureau 
of  Internal  Revenue  to  include  the  proper  query  as  to  the  occupation  of 
the  tax  payer  in  the  income  tax  return  blank  of  1915. 

On  motion  it  was  voted  to  refer  the  foregoing  resolution  to 
the  committee  on  Federal  Statistics,  with  power  to  acL 

It  was  voted,  on  motion  of  Mr.  Hoffman,  that  three  other 
committees,  similar  to  the  conunittee  on  Federal  Statistics,  to 
consist  each  of  five  members,  with  power  to  add  to  their 
membership,  be  appointed  by  the  Board  of  Directors,  as  fol- 
lows: 

1.  On  State  Statistical  Work. 

2.  On  Municipal  Statistical  Work. 

3.  On  Business  Statistics. 

On  motion  of  Mr.  Babson,  a  committee  of  the  same  number, 
to  be  appointed  in  the  same  way,  was  voted,  to  be  known 
as  the  Committee  on  International  Statistics. 

It  was  further  voted  that  each  of  the  committees  as  above 
constituted  should  be  authorized  to  appoint  sub-committees 
from  their  own  members  or  other  members  of  the  Associa- 
tion. 
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The  committees  above  named  have  been  appointed  by  the 
Board  of  Directors  as  follows: 

Federal  Statistics — T.  S.  Adams,  F.  L.  Hoffman,  J.  Koren, 
L.  W.  Hatch,  N.  I.  Stone. 

State  Statistics— E.  Dana  Durand,  R.  E.  Chaddock,  E.  W. 
Kemmerer,  H.  J.  Harris,  Charles  F.  Gettemy.  , 

Municipal  Statistics — LeGrand  Powers,  L.  I.  Dublin,  E.  M. 
Hartwell,  F.  A.  Cleveland,  Fred  C.  Croxton. 

Busmess  Statistics— C.  P.  Neill,  H.  S.  Person,  W.  S.  Gifford, 
I.  M.  Rubinow,  J.  H.  Parmelee. 

International  Statistics — Irving  Fisher,  Royal  Meeker, 
Harvey  S.  Chase,  M.  M.  Dawson,  R.  P.  Falkner. 

The  following  resolution  was  presented  by  Mr.  Miles  M. 
Dawson,  and  on  motion  was  duly  voted: 

Whkbbas,  the  United  States  Senate  has  adopted  a  resolution  calling 
upon  the  Commissioner  of  Labor  Statistics  to  make  an  investigation  of 
mortality  and  disability  among  persons  engaged  in  different  occupations: 

Whereas,  The  Commissioner  of  Labor  Statistics  has  expressed  his  will- 
ingness to  perform  this  work  and  has  asked  for  a  special  appropriation 
of  $25,000  to  enable  him  to  do  so, 

Now,  therefore,  the  American  Statistical  Association  urges  upon  Con- 
gress the  great  importance  of  securing  reliable  information  concerning 
mortality  and  disability  among  persons  engaged  in  various  occupations 
and  the  wisdom  of  making  this  appropriation  to  enable  such  information 
to  be  obtained  and  laid  before  the  Senate. 

It  was  voted  to  instruct  the  president  of  the  Association  to 
appoint  a  nominating  committee  of  not  less  than  three  mem- 
bers, and  to  announce  the  membership  of  such  committee 
not  less  than  three  months  prior  to  the  next  annual  meeting. 

On  motion  it  was  voted  to  leave  the  time  and  place  of  the 
next  annual  meeting  to  be  determined  by  the  Board  of  Direc- 
tors. 

The  secretary  made  a  report  for  the  Committee  on  Consti- 
tution and  By-Laws,  appointed  at  the  last  annual  meet- 
ing of  the  Association.  After  some  discussion  of  the  draft 
of  the  constitutipn  and  by-laws  presented  by  the  committee, 
it  was  voted  to  refer  the  matter  back  to  the  same  committee, 
and  the  committee  was  instructed  to  report  recommendations 
at  a  date  sufficiently  early  to  permit  of  action  on  the  same 
at  the  next  annual  meeting  of  the  Association. 
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The  Nominating  Committee,  consisting  of  E.  M.  Hartwell, 
W.  S.  Gifford,  and  C.  W.  Doten,  reported  the  following  nomi- 
nations for  office  in  the  Association  during  the  ensuing  year: 
President,  E.  Dana  Durand;  Vice-Presidents,  Charles  P. 
Neill,  Charles  F.  Gettemy,  Joseph  A.  Hill,  Edward  B.  Phelps, 
Charles  H.  Verrill;  Librarian,  Horace  G.  Wadlin;  Treasurer, 
S.  B.  Pearmain;  Secretary,  Carroll  W.  Doten;  Assistant 
Secretaries,  Robert  E.  Chaddock,  M.  O.  Lorenz;  Counsellors, 
Frederick  L.  Hoflfman,  Walter  F.  Willcox,  John  Koren; 
Editor,  William  B.  Bailey;  Associate  Editors,  Frederick  S. 
Crum,  Louis  L  Dublin,  Julius  H.  Parmelee,  Warren  M.  Per- 
sons; Committee  on  Finance,  Miles  M.  Dawson,  Walter  E. 
Weyl,  S.  B.  Pearmain;  Committee  on  Library,  Jloger  W. 
Babson,  Edmund  E.  Day,  Horace  L.  Wheeler;  Committee 
on  Nomination  of  Fellows,  Frederick  L.  Hoffman,  Irving 
Fisher,  Frank  H.  Dixon,  Cressy  L.  Wilbur,  Carroll  W. 
Doten. 

On  motion  the  report  of  the  Nominating  Committee  was 
accepted,  and  it  was  voted  to  instruct  the  secretary  to  cast 
one  ballot  for  the  list  as  presented.  This  having  been  done, 
they  were  duly  declared  elected. 

On  motion  it  was  voted  that  the  retiring  president  appoint 
a  committee  of  three  with  himself  as  chairman,  to  complete 
the  work  of  editing  and  publishing  the  Memorial  volume. 
He  appointed  as  such  committee,  J.  Koren,  W.  S.  Rossiter, 
and  C.  W.  Doten. 

It  was  voted  to  instruct  the  secretary  to  express  the  sincere 
thanks  of  the  Association  to  President  Hibben  of  Princeton 
University,  and  to  the  various  members  of  the  faculty  who 
had  by  their  splendid  cooperation  provided  such  excellent 
opportunities  for  the  meetings  of  the  Association  and  for 
the  entertainment  of  its  members. 

On  motion  a  vote  of  thanks  was  extended  to  the  retiring 
president,  for  his  untiring  services  on  behalf  of  the  Associa- 
tion during  the  two  years  of  his  incumbency. 

The  meeting  adjourned  at  n.30. 

Cabroll  W.  Doten, 
Secretary. 
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REVIEWS  AND  NOTES. 


PROPORTION  OF  AMERICAN  MARRIAGES  ENDING  IN 
DIVORCE. 

In  the  December,  1914,  issue  of  this  Quakterly  (p.  310)  the  following 
paragraph  is  found: 

The  statement  frequently  made  that  in  this  country  1  marriage  in  every 
12  terminates  in  a  divorce  is  a  serious  and  inexcusable  statistical  error.  In 
1910,  for  iUustration,  there  were  18,098,000  married  males  in  the  United 
States  and  only  156,000  divorced  males.  The  ratio  of  divorced  men  to 
married  men  was,  therefore,  1  to  116.  The  number  of  married  women 
was  17,688.000,  and  the  number  of  divorced  women  185,000.  The  ratio 
of  divorcea  women  to  the  married  was,  therefore,  1  to  96.  The  annual 
divorce  rate  per  one  hundred  thousand  married  population  has  increased, 
however,  from  81  in  1870  to  107  in  1880, 148  in  1890,  and  200  in  1900. 
The  condition  is  alarming,  but  not  as  serious  as  frequently  assumed. 

This  subject  is  of  so  much  importance  that  it  seems  best  to  state  briefly 
the  reasons  for  doubting  the  validity  of  the  argument  quoted  and  for  be- 
lieving that  the  statement  criticized  is  approximately  correct.  The  fal- 
lacy in  the  argument  lies  in  its  neglecting  the  fact  that  the  average  dura- 
tion of  married  life  before  death  or  divorce  is  many  times  as  great  as  the 
average  duration  of  divorce  before  death  or  remarriage.  As  a  consequence 
of  this  fact  the  ratio  of  divorced  men  to  married  men  or  divorced  women  to 
married  women  in  the  conmiunity  at  any  moment  affords  hardly  the  slight- 
est due  to  the  proportion  of  marriages  terminating  in  divorce. 

The  number  of  marriages  contracted  and  of  divorces  decreed  in  the  Uni- 
ted States  during  the  calendar  year  1910,  or  any  other  year  after  1906,  is 
unknown;  but  the  number  in  1910  may  be  estimated  by  adding  to  the  num- 
ber in  1906  the  increase  between  1902  and  1906.  On  this  basis  there 
were  in  1910  about  960,000  marriages.  The  census  of  that  year  showed 
18,100,000  husbands  and  17,700,000  wives,  or  1  marriage  a  year  to  every 
19  husbands  and  every  18  wives.  These  figures  indicate  that  the  approxi- 
mate duration  of  married  life  before  it  ends  by  death  or  divorce  is  19  years 
for  men  and  18  years  for  women.  By  a  similar  argument  the  nimiber  of 
divorces  granted  in  1910  may  be  estimate  from  the  number  granted  in 
1906  plus  the  increase  between  1902  and  1906.  If  the  result,  82,600  di- 
vorces, is  compared  with  the  number  of  divorced  men  and  women  reported 
in  1910,  it  woiild  appear  that  the  approximate  duration  of  a  divorce  before 
death  or  remarriage  is  for  a  man  1.9  years  and  for  a  woman  2.2  years. 
Of  course  these  durations  are  only  rough  averages,  partly  because  the  num- 
ber of  divorced  persons  is  understated  by  the  census,  partly  because  the 
increase  in  the  number  of  marriages  year  by  year  would  affect  the  results, 
and  partly  for  other  reasons.  But  they  do  show  that  marriage  lasts  be- 
fore death  or  divorce  from  eight  to  nine  times  as  long  as  divorce  lasts  be- 
fore death  or  remarriage  and  thus  measure  the  fallacy  of  inferring  from 
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the  ratio  between  married  persons  and  divorced  persons  at  any  moment 
the  ratio  of  marriages  ending  in  divorce. 

The  subject  is  discussed  in  the  Special  Report  of  the  Census  Bureau  on 
Marriage  and  Divorce  1867-1906  (pp.  22-24).  Several  methods  are  used 
and  the  following  conclusion  is  reached: 

At  the  present  time  the  chances  are  that  not  less  than  1  marriage  in  every 
16  will  ultimately  be  dissolved  by  divorce  and  it  seems  reasonable  to  sup- 
pose that  the  ratio  is  nearer  1  in  12. 

A  simple  method  of  reaching  much  the  same  result  was  stated  in  a  letter 
by  the  present  writer,  printed  in  the  New  York  Time9  of  J^uary  24, 1909, 
and  now  sli^tly  revised  for  republication: 

The  following  figures  are  taken  from  the  returns  for  Massachusetts  be- 
OAuse  the  death  records  in  that  state  are  probably  somewhat  more  complete 
than  in  New  York,  and  Massachusetts  comes  nearer  than  anv  other  refis- 
tration  state  to  the  average  for  the  registration  area,  if  not  for  the  ^ola 
country. 

In  the  year  1900  married  persons  to  the  number  of  15,614  died  in  Massa- 
chusetts and  1,260  divorces  were  granted.  Obviously  16,874  marriages 
were  broken  by  death  or  divorce,  92.6  per  cent,  of  them  by  death  and  7.6 
per  cent,  by  divorce,  or  about  one  in  thirteen  by  divcM^e. 

The  facts  for  the  ten  registration  states,  including  about  26  per  cent,  of 
the  population  of  the  United  States,  are  similar.  In  those  states  there  were 
in  1900  99,601  deaths  of  married  persons  and  8,661  divorces  granted,  a 
total  of  108,262  terminations  of  marriage,  8.0  per  cent,  or  nearly  one  in 
twelve  of  which  were  by  divorce. 

The  argument  may  be  extended  to  include  the  entire  United  States  in 
the  following  manner:  In  the  entire  registration  area  in  1900,  including 
more  than  one  third  of  the  population  of  the  country,  the  number  of  living 
married  persons  was  10,916,375,  and  the  number  of  deaths  among  them 
was  167,737,  or  15.4  per  thousand  married  persons.  In  the  entire  United 
States  in  1900  there  were  about  27,850,000  married  persons.  If  the  death 
rate  of  married  persons  in  the  registration  area,  15.4,  be  applied  to  this 
total,  the  deaths  in  the  country  among  married  persons  were  429,000. 

The  divorces  granted  in  the  United  States  in  1900  were  55,751.  Hence 
the  total  terminations  of  marriage  in  that  year  were  about  484,750,  of  which 
11.6  per  cent.,  or  more  than  one  in  nine,  were  by  divorce.  I  am  well 
aware  that  sucn  a  computation  involves  assimiptions,  the  exact  accuracy 
of  which  may  be  challenged,  and  I  am  not  concerned  to  i>rove  the  perfect 
trustworthiness  of  the  results.  But  as  a  first  approximation  to  the  truth, 
I  believe  the  method  is  thoroughly  soimd,  and  that  divorce  now  terminates 
not  far  from  one  tenth  of  all  the  marriages  in  the  United  States. 

A  few  months  later,  at  the  twelfth  session  of  the  International  Statistical 
Institute  at  Paris,*  I  examined  the  same  subject  before  a  group  of  experts 
and  reached  the  following  results: 

During  the  twenty  years  1887-1906  there  were  64  divorces  granted  in 
the  United  States  to  each  1000  marriages  solemnized,  or  72,  if  we  assume 
that  all  divorces  granted  to  persons  whose  place  of  marriage  did  not  appear 
on  the  record  were  granted  to  parties  married  in  this  country. 

By  a  method  applied  only  to  the  ten  registration  states  of  1900  in  every 
thousand  dissolutions  of  marriage  80  were  by  divorce  and  920  by  death; 

•  See  Intenfttioiua  Stotiaikftl  loititute.  BviUHn,  Vol  XVm,  Pt.  I.  pp.  009-623. 
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but  after  allowing  for  the  fact  that  the  divorce  rate  in  the  other  states  was 
much  higher  than  in  the  registration  states,  the  conclusion  was  reached  that 
in  each  thousand  dissolutions  of  marriages  about  115  were  by  divorce  and 
the  remainder  by  death. 

In  view  of  all  the  evidence,  it  appeared  that  at  least  8  out  of  every  100 
mairiages  contracted  in  the  United  States  would  end  in  divorce.  To  this 
conclusion,  however,  the  following  important  qualification  was  added: 

It  does  not  follow  that  this  proiMMiion,  or  anything  like  this  proporti(Ni . 
oUains  taoicmg  those  marriages  which  are  celebrated  between  bachelorB  aad 
opinsters.  The  fallacy  involved  in  such  an  inference  may  be  illustrated 
by  assuming  two  cases. 

1.  Suppose  1,000  marriages  between  bachelors  and  spinsters  of  which 
930  are  finally  broken  by  death  and  80  by  divorce,  the  surviving  or  divorced 
parties  to  these  marriages  continuing  to  live  as  widowed  or  divorced  per- 
sons until  death. 

2.  Suppose  940  marriages  between  bachelors  and  spinsters  of  which 
920  are  broken  by  death,  the  surviving  parties  in  no  case  marrying  again, 
and  20  are  broken  by  divorce  each  one  of  these  40  divorced  persons  remarry- 
ing within  that  group  and  being  again  divorced.  Suppose  this  process  to 
continue  imtil  each  one  of  the  40  persons  has  been  married  ana  divorced 
four  times  after  which  no  new  mcuTiages  are  contracted. 

In  both  cases  we  have  to  deal  with  1,000  marriages  and  80  divorces  but 
in  the  first  case  8.0  per  cent,  of  the  1,000  marriages  between  bachebrs  and 
punsters  end  in  div<ffce  and  in  the  second  ease  only  2.1  per  cent,  of  the  940 
marriages  between  bachelors  and  spinsters  end  in  divorce.  It  is  probable 
that  the  average  conditions  in  the  United  States  lie  between  these  two 
hypK>thetical  extremes  but  where  they  lie  we  do  not  know  and  cannot  tell 
until  trustworthy  statistics  are  obtained  regarding  the  previous  marital 
condition  (single,  widowed,  divorced)  of  all  parties  who  enter  upon  married 
life.  Until  such  statistics  are  secured  I  see  no  means  of  answenng  the  vital 
question — ^What  proportion  of  the  marriages  between  bachelors  and  spins- 
ters now  end  in  a  divorce? 

Walter  F.  Willcox. 

Cornell  Univeraity. 


The  Cancer  Problem.    William  Seaman  Bainbridge.    The  MacmiUan  Co., 
New  York,  1914.    Section  III — Statistical  Ck>n8iderations,  pp.  70-105. 

A  statistical  chapter  written  by  one  who  relies  mainly  upon  other  methods 
and  uses  statistics  as  a  supplementary  tool  does  not  arouse  high  expecta- 
tions and  is  not  to  be  measured  by  exacting  standards.  With  this  qualifi- 
cation in  mind,  the  chapter  in  the  present  work  entitled  ^^Statistical  Ck>n- 
siderations"  deserves  high  commendation.  Most  of  its  constructive  re- 
sults are  probable,  if  not  established.  The  author  wisely  relies  for  the 
most  part  upon  the  work  done  by  Newsholme,  Bashford,  and  especially 
the  English  Registrar-General,  from  which  sources  he  quotes  at  length. 
He  also  shows  the  lack  of  any  connection  between  the  cancer  death  rate 
and  overcrowding,  the  non-existence  of  '^cancer  houses,''  the  minor  r61e 
played  by  heredity  in  the  explanation  of  cancer,  the  independence  of  the 
two  diseases,  cancer  and  syphilis,  and  the  error  in  the  common  opinion  that 
Jews  are  exempt  from  the  former  scourge. 
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On  the  crucial  question  whether  cancer  is  actually  increasing  or  whether 
the  increase  in  the  death  rate  from  this  caiise  is  due  partly  to  a  change  in 
the  age  composition  of  the  population  but  mainly  to  improved  diagnosis, 
he  takes  the  conservative  and  safe  position  that  it  ''has  not  yet  been  de- 
cided" (page  104). 

On  two  points  perhaps  a  word  of  suggestion  may  be  in  place.  No  refer- 
ence is  made  to  a  distinction  of  much  importance  for  the  question  of  in- 
crease, that  between  cancer  as  a  disease  and  cancer  as  a  cause  of  death. 
The  author,  as  a  ph3rsician  and  pathologist,  may  be  supposed  to  be  inter- 
ested mainly  in  cancer  as  a  disease,  yet  all  his  statistics  relate  to  cancer 
as  a  cause  of  death.  To  be  sure,  no  other  figures  exist;  but  this  fact  hardly 
relieves  him  from  the  duty  of  suggesting  that  what  is  true  of  the  one  may 
be  far  from  true  of  the  other,  that,  for  example,  cancer  as  a  disease  may 
be  increasing  even  if  cancer  as  a  cause  of  death  is  not. 

Again,  one  cannot  but  regret  that  a  ph3rsician  and  especially  an  Ameri- 
can physician  should  have  spoken  so  slightingly  of  American  vital  statis- 
tics, even  though  he  does  it  in  good  company.  He  returns  to  this  topic 
several  times  and  in  doing  so  makes  the  only  serious  mistakes  which  I  have 
noticed.  Doubtless  American  cancer  statistics  of  importance  do  not  run 
far  back  and  in  many  states  are  still  lacking.  But  the  statement  that  in 
this  country  "there  are  no  reliable  statistics  concerning  either  the  relative 
frequency  of  cancer  in  the  past  as  compared  with  the  present,  or  its  rela- 
tive frequency  in  different  states,  in  different  towns,  or  in  town  as  compared 
with  country  districts''  (page  74)  can  be  defended  only  by  giving  the  word 
''reliable"  an  emphasis  not  warranted  by  the  context  of  the  sentence 
quoted.  The  cancer  statistics  of  Massachusetts  nm  back  to  1850,  those  of 
Providence,  R.  I.,  to  1856,  and  these  figures  are  probably  as  "reliable"  aa 
those  of  Scotland,  Ireland,  or  Germany.  It  is  not  true  that  European 
vital  statistics  are  reliable  in  a  sense  in  which  American  vital  statistics  are 
not.  The  main  differences  between  the  two  are  that  American  vital  sta- 
tistics in  this  and  many  other  fields  cover  a  shorter  period  of  time  and  a 
smaller  proportion  of  the  population  and,  more  serious  still,  that,  owing 
to  the  lack  of  knowledge  of  vital  statistics  among  American  physicians, 
what  figures  we  possess  have  been  comparatively  little  utilized  in  the 
study  of  such  questions  as  are  of  interest  primarily  to  physicians. 

Walter  F.  Willcox. 
Cornell  University. 
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The  AnthraciU  Coal  Combination  in  the  United  States^  with  some  account 
of  the  Early  Development  of  the  Anthracite  Industry.  By  Eliot  Jones,  Ph.D. 
David  A.  Wells  Prize  for  the  year  1913-1914.  Cambridge:  Harvard  Uni- 
versity Press,  1914. 

In  this  day  of  trust  busting  and  combination  pruning  any  volume  that 
truthfully  relates  the  origin  and  growth  of  such  organizations  is  refreshing. 
Historically  interesting  and  statistically  severe,  tiie  volume  in  question 
proves  its  worth  by  inciting  the  reader  with  the  desire  of  a  closer  acquain- 
tance of  the  subject  in  hand.  The  volume  is  a  comprehensive  study 
of  the  combination  movement  in  the  anthracite  coal  industry.  It 
sets  forth  the  birth,  growth,  and  final  attempt  of  the  government  to  dis- 
solve the  resulting  combination.  The  moving  spirits  in  the  combination 
are  the  railroads,  "owning  either  directly,  or  indirectly  through  subsidiary 
coal  companies,  substantially  the  entire  area  of  the  anthracite  coal  deposits 
of  the  United  States." 

The  author  roughly  divides  the  history  of  the  industry  into  four  periods: 
"the  first,  extending  from  the  middle  of  the  eighteenth  century  to  1834; 
the  second,  from  1834  to  1873;  the  third,  from  1873  to  1898;  and  the 
fourth,  from  1898  to  the  present  time."  Each  period  developed  its  own 
means  of  transportation.  In  the  last  period  came  the  development  of  the 
combination  which  called  forth  the  study. 

Although  there  are  other  anthracite  deposits  to  be  found  in  the  United 
States,  those  in  Pennsylvania  are  more  fully  developed  and  form  the 
warp  about  which  the  author  weaves  his  evidence,  historical  and  statisticaL 
This  district  is  divided  into  three  fields;  the  Wyoming,  the  Lehigh,  and  the 
Schuylkill.  Each  field  presents  its  own  problems  which  are  vividly  set 
forth.  The  beginning  chapters,  truly  historical,  form  an  appropriate 
background  from  which  the  remaining  chapters,  the  period  of  combination, 
and  resultant  efforts  at  pruning,  stand  forth  in  bold  relief.  The  character- 
istic features  of  the  combination  development  set  forth  are:  first,  railroad 
consolidation;  second,  the  development  of  a  community  of  interest  among 
the  railroads;  and  third,  the  practical  elimination  of  the  independent 
operators.  The  production  of  coal  and  its  transportation,  the  price  and 
sale  of  the  same  all  come  in  for  careful  and  scientific  discussion. 

The  conclusion  of  these  chapters  stated  in  brief  are  these:  All  the  anthra- 
cite coal  mined  is  controlled  by  certain  railroads;  these  roads  are  working  in 
harmony  in  the  fixing  of  rates  and  prices.  This  condition  calls  forth  a 
chapter  on  the  Legal  Status  of  the  Combination  in  which  the  author  pre- 
sents the  numerous  attempts  made  to  dissolve  it;  the  final  conclusion 
being  that  the  problem  of  public  ownership  of  the  natural  resoiu*oes  of  the 
country  versus  private  ownership  under  public  regulation  is  still  to  be 
solved.  As  yet  the  United  States  have  no  definite  policy.  Until  such  a 
policy  is  adopted,  a  permanent  solution  of  the  anthracite  coal  problem  is 
not  to  be  expected. 

New  Haven,  Conn.  J.  L.  Dbming. 
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NATIONAL  REGISTRATION  OF  BIRTHS  AND  DEATHS. 

An  article  of  oonsiderable  interest  to  statisticians  appeared  in  the  /Qi- 
nois  Law  Review  for  January,  1915.  It  is  written  by  Dr.  Henry  B.  Hemen- 
way  and  bears  the  title  ''National  Registration  of  Births  and  Deaths." 
The  author  points  out  the  legal  difficulties  which  are  often  encountered 
from  the  fact  ths^  our  states  do  not  require,  in  all  oases,  registraticm  of 
births  and  deaths.  A  man  residing  in  one  state  may  wish  for  certain 
purposes  a  proof  of  his  date  of  birth,  and  if  he  was  bom  in  a  state  whidi 
does  not  require  the  registration  of  births,  much  difficulty  may  be  ex- 
perienced. The  Constitution  requires  that  persons  holding  the  office  of 
representative,  senator,  vice-president,  and  president  shall  have  attained  a 
certain  age.  The  passage  of  child  labor  legislation  requires  in  most  cases  a 
certificate  of  date  of  birth.  Where  a  person  desiring  to  obtain  work  in 
one  state  was  bom  in  a  state  with  no  registration  of  births,  it  is  sometimes 
difficult  to  establish  a  date  of  birth.  Dr.  Hemenway  argues  that  under  such 
circumstances  Congress  should  have  authority  to  provide  for.  suitable 
registration  of  births. 

The  author  advises  that  the  Gordian  knot  be  cut  by  a  federal  law  requir- 
ing every  state  to  register  births  and  deaths.  In  those  8tates  which  have 
not  taken  any  steps  in  this  matter,  the  state  authority  should  be  ig^ored 
and  a  service  established  by  the  federal  government. 

W.  B.  B. 

HOW  DO  THE  GERMAN  PEOPLE  GROW  IN  ONE  HOUR? 

Translation  of  an  article  on  the  growth  of  the  German  people  which  ap- 
peared in  the  monthly  paper  of  the  Victoria  in  Berlin,  No.  8, 1914. 

There  are,  perhaps,  few  people  who  know  that  Germany  had  in  each 
hour,  according  to  statistics  for  1910,  225  births  and  125  deaths,  so  that  the 
German  people  have  an  excess  of  births  over  deaths  of  100  in  each  hour. 
How  this  movement  of  the  population  takes  place  in  one  hour  is  visualized 
by  means  of  a  large  board  which  is  displayed  at  the  present  exhibition  for 
physical  culture  in  Stuttgart.  In  Germany  a  child  is  bom  every  16  seconds 
and  a  person  dies  every  28  iseconds  which  events  are  indicated  by  red  and 
black  flashing  lights.  When  the  hour  hand  marks  the  hoiuis,  there 
appear  116  male  and  109  female  births;  six  times  in  one  hour  a  stillbirth 
is  indicated,  and  twice  in  one  hour  twin  births.  Considerably  slower 
than  life  does  death  work,  but  still  too  fast  for  our  state  of  civilization. 
Every  1 J  minutes  there  dies  in  Germany  an  infant  (20  boys  and  15  girls 
in  one  hour).  This  mechanical  device  also  illustrates  certain  causes  of 
death:  Every  4 J  minutes  there  occurs  one  death  from  tuberculosis,  every 
10  minutes  one  from  malignant  disease;  three  times  in  one  hour  a  person 
dies  by  an  accident  and  twice  suicide  is  committed.  There  die  in  Ger- 
many more  people  by  accident  and  suicide  than  from  diphtheria,  scarlet 
fever,  measles,  and  typhoid  taken  together.  At  the  end  of  one  hour  we 
see  the  net  result:  The  German  nation  has  increased  by  100  lives. 

F.  L.  H. 
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NEW  SERIES,  No.  110.  JUNE,  1915. 

PUBLIC    SERVICE    STATISTICS    IN    THE    UNITED 

STATES.* 
Bt  JuiiiTTS  H.  Pabiiblbe,  Siatiatician,  Bureau  of  RaUvxiy  Economics, 


In  discusBing  the  development  of  public  service  statistics 
in  the  United  States,  I  purpose,  first,  to  describe  the  growth 
of  such  statistics  in  the  United  States  and  their  status  and 
extent  at  the  present  time;  second,  to  discuss  the  defects  that 
seem  to  stand  out  most  prominently;  finally,  to  suggest  what 
function,  if  any,  the  American  Statistical  Association  and  its 
members  may  have  in  the  work  of  remedy  and  improvement. 

Turning  first  to  the  definition  of  public  aenrice,  in  its  broadest 
application  it  comprises  all  activity  that  has  within  it  the  na- 
tiu*e  or  aspect  of  a  public  calling.  In  this  aspect  any  corpora- 
tion catering  to  the  public  is  a  public  service  corporation,  as 
a  manufacturing  company,  or  a  trading  company,  or  a  corpora- 
tion engaged  in  commerce  or  finance.  In  a  narrower  applica- 
tion the  public  service  category  covers  the  efforts  of  all  individ- 
uals or  corporations  serving  the  public  in  a  general  capacity, 
as  for  example  a  horse  doctor,  a  smith,  an  innkeeper,  a  public 
entertainer,  a  theatrical  company,  or  a  warehouse  corpora- 
tion. In  the  generally  accepted  but  limited  aspect,  however, 
the  term  "public  service"  covers  the  activities  of  corporations 
that  furnish  the  general  public  with  a  widely  distributed  and 
necessary  utility,  such  as  transportation,  commimication, 
heat,  light,  power,  and  water.  Under  this  heading  come 
steam  and  electric  railway  companies;  marine  navigation  and 
canal  companies;  express,  telegraph,  and  telephone  companies; 
and  so-called  public  utility  companies. 

Public  service  statistics  may  be  defined  as  the  statistical 
facts  concerning  (1)  corporations  engaged  in  public  service 

*  Paper  preaented  at  the  axmnal  meetixig  of  the  American  Statietical  AModation, 
PrincetODt  N.  J.,  Deoember  29,  1914. 
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and  (2)  their  activities.  They  relate  especially  to  number  of 
companies,  the  extent  of  their  operations,  and  the  physical 
and  financial  results  of  operation. 

Public  service  statistics  are  compiled  and  published  by 
various  agencies  in  the  United  States.  The  federal  govern- 
ment has  for  years  collected  and  disseminated  statistics  of 
many  kinds.  Recently  there  has  been  marked  activity  by  the 
several  states,  through  public  service  or  utility  commissions, 
bureaus  of  statistics,  labor  bureaus,  and  various  other  state 
institutions.  Statistics  are  also  gathered  at  the  present  time 
by  a  number  of  large  cities  through  various  departments. 

In  addition,  many  private  organizations  are  engaged  in  the 
collection  and  tabulation  of  public  service  statistics.  Among 
these  are  associations  of  corporations  engaged  in  public  ser- 
vice, such  as  the  American  Railway  Association  and  the 
Bureau  of  Railway  Economics  among  the  steam  railways,  the 
American  Electric  Railway  Association  and  the  Massachusetts 
Street  Railway  Association  among  the  electric  railways,  the 
National  Electric  light  Association,  the  Pubhc  Service  Asso- 
ciation of  Virginia,  and  so  on.  Finally  we  have  statistics 
promulgated  by  corporations  themselves  engaged  in  public 
service,  in  the  form  of  annual  reports  to  regulating  bodies, 
periodical  reports  to  stockholders,  or  communications  to  the 
general  public. 

Steam  railway  construction  in  the  United  States  commenced 
with  the  Baltimore  &  Ohio  Railroad.  The  first  statistical 
table  relating  to  railway  operation  in  this  country  was  con- 
tained in  the  first  annual  report  of  the  Board  of  Engineers 
o£  that  railway,  dated  September  30,  1828,  which  presented 
in  tabular  form  an  ''approximate  estimate  of  expenditures 
incident  to  the  service"  of  the  Baltimore  &  Ohio  during  the 
ysar  ended  August  31,  1829.  The  Baltimore  &  Ohio  Railroad 
and  other  roads  as  they  came  into  being  have  from  the  b^;in- 
ning  made  annual  reports  to  their  stockholders,  containing 
more  or  less  statistical  matter. 

The  first  attempt  by  public  authority  to  gather  steam  rail- 
way statistics  in  the  United  States  was  in  the  state  of  Massa- 
chusetts, which  in  1836  required  '*the  directors  of  every  such 
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(railroad)  corporation,  from  year  to  year,  to  make  report  to 
the  legislature,  mider  oath,  of  their  acts  and  doings,  receipts 
and  expenditures,  under  the  provisions  of  their  charter."  A 
lat^  Massachusetts  statute  of  1846  specified  the  items  to  be 
covered  by  the  railwa3rs  in  their  returns,  among  which  were 
returns  of  casualties. 

I  have  examined  Massachusetts  Senate  Document  49  for 
1836,  containing  the  annual  reports  of  five  railways  for  1835. 
The  series  is  headed  by  the  report  of  the  Andover  and  Wil- 
mington Railroad  Ck)rporation,  giving  merely  the  amounts 
recdved  and  expended  during  the  year.  The  reports  of  other 
roads  are  hardly  more  detailed. 

Massachusetts  was  closely  followed  by  New  York,  where  a 
resolution  of  the  Assembly  in  1843  directed  the  several  rail- 
road companies  of  that  state  to  furnish  the  secretary  of  state 
certain  statistical  information  each  year.  This  was  tabulated 
by  the  secretary  of  state  and  submitted  annually  to  the  As- 
sembly in  pamphlet  form.  Assembly  Document  No.  129,  for 
example,  dated  March  1,  1845,  presents  statistics  for  fifteen 
of  the  twenty  railways  of  the  state,  covering  the  operations 
of  the  year  1844,  and  gives  the  following  statistics:  mileage, 
cost  of  construction,  maintenance  expenses,  freight  and  pas- 
senger receipts,  dividends,  horses  and  equipment,  machine 
shops,  freight  and  passenger  train  miles,  passengers  carried, 
and  in  most  cases  statistics  of  employees. 

Other  states,  especially  in  New  England,  also  made  early 
provision  for  the  collection  of  railway  statistics,  but  not  until 
the  creation  of  the  first  state  railway  commission  was  the  field 
of  public  service  statistics  really  covered.  While  Rhode  Island 
had  a  so-called  railroad  commissioner  as  early  as  1844,  the 
first  railroad  commission  was  created  in  New  Hampshire  in 
that  year,  a  body  of  general  railroad  commissioners  in  Con- 
necticut in  1853,  boards  of  railroad  commissioners  in  New 
York  and  Vermont  in  1855,  and  a  railroad  conmiission  in  Maine 
in  1858,  followed  by  Massachusetts  in  1869  and  Illinois  in  1871. 
In  fact,  prior  to  the  passage  of  the  federal  interstate  commerce 
act  of  1887,  a  majority  of  the  states  had  established  regulative 
or  advisory  railway  boards  or  offices.  At  the  present  time  only 
three  states — Delaware,  Utah,  and  Wyoming — have  no  rail- 
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way,  public  service,  or  corporation  commission  with  jurisdic- 
tion in  some  form  over  railways. 

Statistical  work  has  been  carried  on  by  the  federal  govern- 
ment from  its  very  establishment,  the  earliest  effort  being 
centered  on  decennial  censuses.  An  act  of  1820  provided  for 
the  collection  of  commercial  statistics,  and  also  of  the  amount 
or  tonnage  of  navigation  employed  in  foreign  trade.  This  was 
the  first  provision  for  public  service  statistics  in  the  United 
States. 

The  Federal  Bureau  of  Statistics  came  into  existence  in  1844 
in  the  shape  of  a  group  of  clerks  in  the  Treasury  Department 
assigned  to  purely  statistical  compilation.  The  entry  of  the 
federal  government  into  the  field  of  railway  statistics  was, 
however,  relatively  late.  The  general  appropriation  act  of 
1875  created  a  division  of  internal  commerce  in  the  Bureau  of 
Statistics,  and  provided  that  this  divirion  should,  among 
other  things,  compile  ''statistics  and  facts  relative  to  .  .  . 
the  raibroad  systems  of  this  and  other  countries,  the  con^ 
struction  and  operation  of  railroads,  the  actual  cost  of  such 
construction  and  operation  of  railroads,  the  actual  cost  of 
transporting  freight  and  passengers  on  railroads  and  on  canals, 
rivers,  and  other  navigable  waters  of  the  United  States,  the 
charge  imposed  for  such  transportation  of  the  freight  and 
passengers,  and  the  tonnage  transported." 

This  division  of  internal  commerce  of  the  Bureau  of  Statis- 
tics, in  its  first  report,  June  30,  1876,  described  the  principal 
trunk  railroads  of  the  country  and  presented  a  few  transporta- 
tion statistics.  In  1878  there  was  created  the  office  of  auditor 
of  railroad  accounts  in  the  Interior  Department,  later  called 
the  commissioner  of  railroads,  whose  duties  were  to  prescribe 
a  system  of  reports  from  all  railways  receiving  aid  from  the 
government.  The  second  report  of  the  auditor,  published  in 
1880,  contained  a  statement  of  the  condition  of  the  Pacific 
railroads,  statistics  of  railway  accidents,  and  a  comparison  of 
certain  railways  for  1878  and  1879.  Later  reports  contained 
also  statistics  of  railway  construction  and  development,  and 
of  railway  indebtedness. 

The  act  to  regulate  commerce  was  approved  February  4, 
1887.    The  important  section  of  the  act,  so  far  as  the  coUec- 
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tion  of  statistics  is  concerned,  authorized  the  Interstate  Com- 
merce Commission  to  require  annual  reports  from  common 
carriers  containing  statistics  of  capital  stock,  dividends,  sur- 
plus, stockholders,  funded  debt  and  interest,  cost  and  value  of 
railway  property,  franchises  and  equipment,  amounts  expended 
for  improvements  and  the  character  of  such  improvements, 
employees  and  their  salaries,  earnings  and  receipts,  operating 
and  other  expenses,  profit  and  loss,  and  a  complete  exhibit  of 
financial  operations  each  year,  including  an  annual  balance 
sheet.  The  act  further  authorized  the  Commission  within  its 
discretion  to  prescribe  a  uniform  system  of  railway  accounts. 

This  section,  amplified  in  many  details,  remains  today  the 
authorization  upon  which  the  Commission  bases  its  system  of 
uniform  accounts  and  detailed  statistical  reports  from  the 
carriers.  Additional  legislation  has  strengthened  the  hands  of 
the  Commission  in  enforcing  its  accounting  and  statistical 
regulations,  exacting  penalties  for  non-compliance,  and  exer- 
cising strict  supervision  by  means  of  a  corps  of  special  ex- 
aminers. 

The  first  statistical  report  of  the  Interstate  Commerce  Com- 
mission appeared  as  a  part  of  its  annual  report,  and  covered  the 
operations  of  the  railways  of  the  United  States  for  the  fiscal 
year  ended  June  30, 1888.  Since  then  the  annual  statistical  re- 
ports of  the  Commission  have  grown  in  size  and  detail,  and  are 
now,  in  bulky  volumes  of  seven  or  eight  hundred  pages,  impor- 
tant source-books  for  the  student  of  transportation  problems. 
The  statistical  field  covered  in  these  reports  has  been  consider- 
ably broadened  to  cover  the  detailed  accounting  practices  of 
the  railways,  intercorporate  relationships,  extensions  and  im- 
provements of  property,  balance  sheet  details,  traflBc,  and 
many  other  features. 

In  addition,  the  Commission  issues  monthly  statements  of 
railway  revenues  and  expenses,  quarterly  statistics  of  acci- 
dents, annual  returns  of  the  express  and  sleeping  car  indus- 
tries, and  periodical  statistics  as  to  safety  appliances,  boiler 
defects,  hours  of  service,  and  the  like. 

The  reports  required  by  state  railway  commissions  from  the 
railwajrs  operating  in  their  territory  are  similar  to  th^  reports 
required  by  the  Interstate  Commerce  Commission  from  the 
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same  roads.  In  fact,  the  Interstate  Commerce  Commission 
for  some  time  has  furnished  many  of  the  state  commissions 
blank  report  forms  into  which  the  railways  of  the  several  states 
shall  transcribe  their  returns  for  such  commissions.  Three 
fourths  of  the  state  commissions  are  so  supplied  at  the  present 
time.  These  report  forms  correspond  to  the  report  form  of 
the  Interstate  Commerce  Commission  itself,  except  that  the 
pages  designed  for  entries  regarding  mileage,  improvement  of 
physical  property,  revenues  and  expenses,  taxes,  and  traffic 
are  adapted  to  show  the  conditions  in  each  respective  state. 
Certain  items  not  distributable  according  to  states  are  exactly 
the  same  for  all  forms.  From  the  point  of  view  of  the  rail- 
ways concerned,  it  is  highly  advantageous  that  the  report 
forms  of  the  Interstate  Commerce  Commission  and  the  various 
state  commissions  are  practically  uniform.  Imagine  such  a 
railway  system  as  the  Santa  Fe,  which  operates  through  twelve 
different  states,  being  required  to  maintain  its  operating  sta- 
tistics according  to  twelve  different  accounting  systems,  in 
addition  to  the  uniform  system  imposed  by  the  federal  com- 
mission. From  the  point  of  view  of  the  student  of  general 
railway  statistics,  however,  this  co5peration  between  state 
and  federal  commissions  is  of  little  interest,  for  the  important 
and  significant  annual  returns  of  capital,  income,  balance  sheet 
items  and  the  like,  made  by  a  railway  to  the  federal  com- 
mission, will  be  found  repeated  practically  without  change  in 
the  statistical  reports  of  as  many  states  as  are  entered  by  the 
lines  of  that  railway.  The  result  is  that  the  reports  of  the 
several  state  railway  conmiissions,  however  valuable  they  may 
be  from  the  regulative  point  of  view,  throw  little  new  light 
upon  the  intrastate  operations  of  railway  companies.  There 
are,  however,  exceptions  to  this  rule,  such  as  the  reports  of 
the  Illinois,  New  York,  Texas,  and  Wisconsin  state  commis- 
sions. 

From  the  beginning,  railway  corporations  have  submitted 
periodical  reports  to  their  stockholders.  The  earliest  was  the 
report  of  the  president  of  the  Baltimore  &  Ohio  Raihroad, 
dated  October  1, 1827,  which  was  nothing  more  than  an  indefi- 
nite four-page  prospectus  of  the  plans  of  the  company.  Since 
then  the  reports  of  this  and  other  railway  companies  have 
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grown  continually  in  scope  and  detail.  With  the  development 
of  a  uniform  accounting  83rstem  by  the  Interstate  Commerce 
Commission,  the  reports  of  the  steam  railways  to  their  stock- 
holders have  tended  more  and  more  toward  uniformity,  com- 
parability with  past  years,  and  clarity  of  statistical  presentation. 
There  is  no  question  that  this  system  of  uniform  account- 
ing has  greatly  improved  the  privately  compiled  statistics 
of  steam  railways  in  this  country.  When  it  is  noted  that 
the  railway  mileage  of  the  United  States  is  greater  than 
the  aggregate  railway  mileage  of  the  continent  of  Europe,  the 
significance  of  the  last  remark  will  be  clear,  for  to  survey  the 
operations  of  250,000  miles  of  railway  with  anything  like  clear 
vision  requires  uniformity  of  statistics  throughout. 

In  addition,  the  larger  railways  often  prepare  and  issue 
general  statements  for  public  consumption,  many  of  which  are 
statistical  in  nature.  These  statements,  like  the  annual  re* 
ports  of  the  companies,  are  prepared  for  the  most  part  in  well- 
equipped  statistical  offices,  which  are  maintained  by  many  of 
the  principal  railways.  These  offices  are  of  great  service  also 
to  the  officials  of  their  respective  railways,  preparing  statistical 
memoranda  that  shall  enable  them  to  keep  in  touch  with  the 
details  of  current  operation. 

Furthermore,  the  American  Railway  Association  and  other 
co5perative  associations  do  considerable  statistical  work,  while 
it  is  becoming  increasingly  the  custom  for  the  railways  to 
codperate  on  a  large  scale  in  the  preparation  of  statistical 
exhibits  for  presentation  in  wage  arbitrations,  rate  cases,  and 
the  like.  Recent  examples  of  this  codperation  have  recently 
occurred  in  the  Five  Per  Cent,  case  of  the  Elastem  railways, 
and  in  the  wage  arbitration  of  the  Western  railwa3ns  and 
their  enginemen  and  firemen. 

The  first  commercial  electric  railway  in  the  United  States 
was  opened  for  operation  in  1881.  From  no  mileage  in  1881 
to  nearly  50,000  miles  in  1915  is  a  quicker  growth  than  was 
shown  by  the  first  third  of  a  century  of  steam  railway  construe* 
tion.  Because  the  new  electric  mileage  of  these  thirty  years 
has  been  burdened  with  denser  traffic  than  the  steam  railways 
from  1830  to  1860,  and  because  electric  railways  have  doubled 
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their  mileage  in  the  past  ten  years,  it  is  not  strange  that 
electric  railway  statistics  have  developed  with  relative  slow- 
ness. Not  until  1906,  indeed,  was  the  Interstate  Commerce 
Conmiission  given  authority  to  collect  statistics  of  electric 
railway  operation.  The  Commission  first  requested  reports 
from  the  electric  railways  for  the  fiscal  year  ending  Jime  30, 
1908,  but  no  compilation  of  returns  has  yet  been  made.  Even 
if  it  had  been,  such  a  report  would  not  cover  one  third  of  the 
perhaps  1,600  electric  railway  companies  operating  today, 
and  probably  not  half  of  the  aggregate  mileage;  for  the  Com- 
mission has  jurisdiction  only  over  lines  participating  in  some 
form  of  interstate  traffic,  and  many  municipal  systems  do  not 
come  under  this  head.  In  fact,  in  a  recent  case  before  the 
Interstate  Commerce  Conmiission,  an  electric  railway  company 
disclaimed  the  obligation  to  report  accidents  occurring  in  the 
course  of  intrastate  operation,  although  willing  to  report 
accidents  in  interstate  operation.  If  the  steam  railways  were 
to  make  the  same  disclaimer,  and  refuse  to  report  any  but 
interstate  accidents,  it  is  clear  that  accident  statistics  would 
be  much  impaired. 

Since  electric  railway  statistics  are  not  compiled  by  the 
Interstate  Commerce  Commission,  it  is  well  that  the  Census 
Bureau  has  since  1890  published  reports  on  street  and  electric 
railway  transportation.  The  latest  such  report  covered  the 
calendar  year  1912. 

More  than  half  the  state  public  service  commissions  have 
unqualified  authority  over  electric  railways  within  their 
state  boundaries.  Six  or  eight  other  state  commissions  have 
qualified  regulative  power,  applicable  only  to  interurban 
roads  or  roads  lying  outside  the  principal  cities.  The  annual 
reports  secured  by  state  commissions  from  electric  railways, 
as  in  the  case  of  steam  railways,  are  based  largely  upon  the 
report  form  of  the  Interstate  Commerce  Commission.  Half 
the  states  utilize  this  report  form  with  the  necessary  modifica- 
tions, and  the  tendency  toward  uniformity  in  electric  as  in 
steam  railway  statistics  is  growing. 

The  Eleventh  Census,  1890,  presented  the  first  report  upon 
the  express  business  of  the  United  States.  Like  the  electric 
railways,  express  companies  were  placed  by  the  Hepburn  Act 
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of  1906  under  the  complete  jurisdiction  of  the  Interstate 
Commerce  Commission.  These  companies  make  periodical 
reports  to  the  Commission,  which  has  compiled  and  published 
statistics  of  the  twelve  principal  companies  annually  for  sev- 
eral years. 

In  addition,  the  principal  companies  have  been  investigated 
by  the  Commission;  these  investigations  have  gone  to  the 
heart  of  the  express  business,  have  ascertained  the  value  of 
express  property,  have  unearthed  the  relations  between  ex- 
press companies  and  railways,  and  have  led  to  drastic  changes 
in  express  rates  and  regulations. 

These  changes,  together  with  the  growth  of  the  parcel  post 
system  and  other  business  changes,  have  already  led  one  com- 
pany to  withdraw  from  business,  and  have  affected  the  prof- 
itable operation  of  the  others.  Clearly,  statistics  of  the  ex- 
press business  under  these  conditions,  while  interesting,  are 
not  of  paramoimt  social  significance.  Yet  about  three  fifths 
of  the  state  commissions  require  reports  from  the  express 
companies  operating  within  their  boundaries,  and  are  using 
the  report  form  of  the  Interstate  Commerce  Commission, 
modified  to  suit  their  respective  needs.  A  considerable  num- 
ber of  these  states  publish  annual  statistics  of  express  com- 
panies. 

Marine  transportation  in  the  United  States  is  so  largely  an 
interstate  matter  that  the  collection  of  marine  statistics  has 
been  left  in  large  measure  to  federal  authority. 

We  have  ahready  seen  that  in  1820  an  act  of  Congress  pro- 
vided for  the  compilation  of  statistics  of  navigation  in  foreign 
commerce.  The  census  reports  of  1850  to  1890  covered  canals 
and  improved  waterways,  and  a  special  census  of  1906  dealt 
with  vessels  engaged  in  water  transportation,  tonnage,  income, 
freight  and  passengers,  and  employees  and  wages.  More  re- 
cently, the  Bureau  of  Corporations  has  been  issuing  a  series 
of  reports  dealing  with  water  routes,  volume  of  traffic,  termi- 
nals, and  form  of  control.  The  Board  of  United  States  Engi- 
neers publishes  annual  statistics  of  freight  tonnage  on  the 
improved  rivers  and  canals,  but  these  are  not  sunmiarized. 

In  addition,  a  few  states  compile  statistics  of  steamboat 


Digitized  by  CjOOQ IC 


498  American  Statistical  Assodaiion.  [10 

and  canal  traffic,  such  as  the  Erie  Canal  traffic  in  New  York, 
but  students  of  waterbome  traffic  will  agree  with  the  state- 
ment that  these  statistics  are  far  from  sati8fact<»y  or  complete. 
In  fact,  there  has  been  nothing  in  the  field  of  marine  statis- 
tics to  compare  with  the  uniform  and  detailed  railway  statis- 
tics filed  annually  with  the  Interstate  Commerce  Commission 
and  with  the  several  state  commissions.  Beginning  with  the 
calendar  year  1914,  however,  the  Commission  has  ordered 
carriers  by  water  with  annual  revenues  above  $500,000  to  file 
detailed  annual  reports. 

The  telegraph  is  an  older  in3titution  than  the  electric  rail- 
way, but  has  not  been  regarded  to  the  same  extent  as  a  public 
service,  and  only  recently  has  the  telegraph  field  been  entered 
for  regulative  purposes  by  the  federal  and  the  state  govern- 
ments. The  amendments  of  1910  to  the  interstate  commerce 
act,  commonly  known  as  the  Mann-Elkins  law,  gave  the  In- 
terstate Commerce  Commission  jurisdiction  over  telegraph 
and  telephone,  wireless  and  cable  companies.  Under  this  act 
the  Commission  may  require  reports  from  the  telegraph  com- 
panies, of  which  there  are  two  large  and  a  dozen  small  ones  at 
the  present  time.  No  such  reports  have  as  yet  been  made  to 
the  Commission.  Similarly,  no  reports  are  now  filed  by  cable 
or  wireless  companies. 

It  is  estimated  that  11,000  telephone  companies  operate 
in  the  United  States,  exclusive  of  farmers'  lines.  These  com- 
panies own  approximately  10,000,000  residence  and  business 
telephones,  or  one  for  every  two  families  throughout  the  coun- 
try. Statistics  of  telephone  operations  would  not  only  be 
extensive,  therefore,  but  should  be  significant  and  interesting. 
The  Interstate  Commerce  Commission  was  granted  jurisdic- 
tion over  telephone  companies  in  1910,  and  has  recently  issued 
orders  to  large  companies,  with  annual  revenues  above  $250,- 
000,  to  file  reports  beginning  with  the  calendar  year  1914. 
Not  more  than  three  fourths  of  the  11,000  companies  have 
interstate  connections,  and  a  very  small  proportion  of  these 
do  sufficient  business  to  come  under  the  requirepient  of  the 
Commission. 

The  Census  Bureau  has  published  special  reports  on  tele- 
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phones  and  telegraphs  covering  three  years — 1902,  1907,  and 
1912.  These  statistics  the  Bureau  placed  in  comparison  with 
statistics  collected  in  the  census  of  1880.  The  latest  bulletin 
on  the  subject  covers  practically  all  the  telegraph  and  tele- 
phone companies  of  the  United  States. 

The  field  of  telegraph  and  telephone  statistics  has  also  been 
entered  by  several  states,  about  twenty  of  which  publish  peri^ 
odical  statistics  thereof,  and  by  the  private  organizatiops  of 
the  companies  themselves. 

Since  1910  the  Interstate  Commerce  Commission  has  re- 
quired annual  reports  from  the  Pullman  Company.  With  the 
exception  of  pipe  lines  and  sleeping  car  companies,  whose 
operations  are  almost  exclusively  interstate,  other  forms  of 
public  service  are  mainly  local,  such  as  the  operations  of  gas 
and  electric  light  plants,  power  plants,  heating  systems,  water 
companies,  and  the  like.  These  industries  are  in  part  covered 
by  the  Census  Bureau  in  its  reports  of  manufactures  and  the 
electrical  industries,  and  in  its  statistics  of  cities;  in  part  by 
the  reports  of  about  twenty  state  public  service  or  utility  com- 
missions; and  in  part  by  municipal  reports. 

It  were  idle  to  attempt  detailed  appraisal  of  public  service 
statistics  within  the  limits  of  this  brief  paper.  I  will  merely 
suggest  a  few  general  criticisms  of  federal,  state,  and  private 
statistics.  Before  entering  on  this,  however,  it  may  be  well 
to  point  out  that  public  service  statistics,  like  all  other  statis- 
tics, should  be  judged  on  the  basis  of  serviceability.  If  statis- 
tics do  not  assist  in  solving  the  many  problems  of  today,  if 
they  befuddle  the  brain  instead  of  stating  simple  truths,  they 
were  better  not  compiled. 

The  earliest  and  most  consistent  complaints  of  federal 
statistics  were  directed  primarily  against  their  inaccuracy. 
For  example,  the  results  of  the  First  Census  of  1790  were  re- 
garded by  many  with  skepticism,  and  complaints  of  error 
were  leveled  at  all  the  censuses  to  1850.  Similarly,  the  earlier 
work  of  the  Bureau  of  Statistics,  which  in  the  field  of  railway 
statistics  was  the  predecessor  of  the  Interstate  Commerce 
Commission,  was  subjected  to  much  criticism  on  the  ground 
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of  error.  A  commission  of  investigation  reporting  on  that 
Bureau  in  1877  called  its  work  "so  grossly  and  grotesquely 
inaccurate  as  to  make  the  bureau  an  object  of  ridicule." 

The  progress  of  statistics  has  been  so  marked  in  the  past 
forty  years  that  the  same  criticism  would  not  apply  today  to 
public  service  statistics  as  a  whole.  Yet  into  the  statistical 
reports  of  federal  and  state  commissions  there  creep,  even  in 
these  latter  years  of  grace,  errors  of  omission  and  conmiission. 
It  would  be  odious  to  give  concrete  examples  without  covering 
the  field  in  detail,  but  it  is  not  unfair  to  remark  that  the  re- 
ports of  the  Interstate  Commerce  Conmiission  are  relatively 
free  from  error,  when  compared  with  the  reports  of  the  aver- 
age state  commission.*  An  extensive  survey  of  the  official 
railway  statistics  of  foreign  countries  leads  to  the  further 
remark  that  American  reports  average  as  high  in  this  regard 
as  most  foreign  reports.  Whatever  the  results  here  or  abroad, 
the  underlying  cause  of  the  errors  is  carelessness  at  some 
point.  And  as  the  ultimate  goal  of  statistical  work  is  to 
present  facts,  public  service  statistics  cannot  be  regarded 
with  complacence  till  inaccuracy  shall  have  been  reduced  to 
a  minimum. 

Another  oft-repeated  complaint  against  government  sta- 
tistics protests  the  delays  attendant  upon  their  preparation 
and  publication.  The  commission  of  1877  on  the  Bureau  of 
Statistics,  for  example,  strongly  recommended  increasing  the 
timeliness  of  the  reports  of  that  Bureau.  That  same  recom- 
mendation could  be  repeated  with  emphasis  regarding  the 

•IttoDotimfiirtocitethe  foUowiog  from  tiw  Annnal  Baport  of  the  PubSo  Utilititt  Commurioa  of 
Rhode  lakiid  for  1918,  pp.  92-OS,  as  a  gran  Conn  of  enor. 

PABBmBBt  TSAfflO. 

A^fnge  diiUnoe  ArenflB  leoeipta  per 

curied.  pewwrnginr  per  mile. 

BomIA 18.60  $.01787 

BomIB 5.68  .0MB8 

BomIC 2.00  .01841 

ToUl 88.08  8.07811 

Fbuobt  TsAnio. 

Atoiob  dietanee  Avenge  reoeiple 
ofhauTofoneton  pertonpernule. 
in  I  " 


BoMlA 96.48  8.01848 

RowlB 4.94  .18818 

RcMulC 8.00  .01445 

ToUl 108.87  8.15802 

Traly,  the  addOhn  of  then  amnn  to  retch  a  general  avenge  ehonld  make  the  ehades  of  the  earbr  New 
En^md  statistioianB  start  np  with  a  groani 
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statistical  reports  of  practically  all  public  service  bodies  of 
today.  The  compilation  of  statistics  gathered  from  many 
sources  is  a  slow  and  tedious  process;  yet  this  need  not  deter 
complaint  when  reports  are  unduly  delayed  in  appearance. 
When  a  report  on  steam  railway  operations  is  issued  annually^ 
it  does  not  seem  unreasonable  to  expect  the  issue  for  a  given 
year  to  appear  before  the  close  of  the  next  succeeding  year. 
Yet  such  reports  have  in  recent  years  been  delayed  eighteen, 
twenty,  and  even  twenty-five  months  after  the  dose  of  the 
fiscal  year  to  which  they  applied.  So  far  as  the  Interstate 
Conmierce  Commission  is  concerned,  the  improvement  in  this 
regard  has  been  notable,  and  especially  in  the  matter  of 
monthly  statements  of  revenues  and  expenses,  which  have 
continually  tended  toward  currency.  Privately  compiled 
statistics  of  public  service  also  approximate  a  fair  degree  of 
timeliness,  but  the  statistical  reports  of  state  commissions  are 
sometimes  much  delayed.  The  vital  connection  between 
prpmptness  and  serviceabiUty  in  the  field  of  public  service 
statistics  hardly  needs  emphasis,  and  one  has  only  to  con- 
sider the  close  relation  between  the  transportation  industry 
and  business  in  general  to  realize  how  important  is  the  current 
statistical  record  of  that  transcendent  industry.  In  this  matter 
of  timeliness,  we  may  take  Pharisaic  satisfaction  in  that  we 
are  no  more  dilatory  than  many  foreign  statistical  offices,  but 
when  we  consider  how  delayed  their  reports  occasionally  are, 
our  satisfaction  cannot  be  great.  The  official  statistics  of 
French  railways  for  the  year  ended  December  31,  1911,  for 
example,  were  not  released  till  the  end  of  1913,  or  two  years 
late;  while  other  countries  are  at  times  even  more  behind- 
hand. 

Still  another  general  criticism,  closely  related  to  that  of 
inaccuracy,  relates  to  insufficient  clearness.  Reports  lose 
greatly  in  effectiveness  when  their  tables  are  poorly  constructed, 
insufficiently  introduced  and  explained,  or  carelessly  entitled. 
An  ambiguous  title  over  a  table  is  hardly  better  than  no  title 
at  all;  a  table  thrown  into  a  report  with  little  or  no  explanation 
of  its  source,  its  underlying  bases,  its  scope,  or  its  qualifications, 
is  of  distinctly  less  utility  than  no  table  at  all.  Discrepancies 
among  tables  should  be  invariably  explained.    Furthermore, 
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a  table  whose  steps  are  hard  to  follow,  or  the  significance  of 
whose  contents  you  must  stand  on  your  head  to  appreciate, 
may  be  better  than  nothing,  but  this  the  exasperated  student 
is  sometimes  tempted  to  deny.  To  clarify  is  to  simplify,  nine 
times  in  ten;  and  there  is  no  more  cheerful  handmaiden  to 
serviceability  than  simplicity. 

There  is  room  for  difference  of  opinion  as  to  whether  inter- 
pretative text  should  accompany  statistical  tables  or  not, 
but  if  included  at  all  the  text  should  be  clear,  unambiguous, 
and  sufficient.  The  parrot-like  textual  comment  that  stalks 
so  often  through  the  pages  of  our  public  service  reports,  being 
repeated  page  after  page  in  the  same  report,  or  year  after 
year  in  the  same  series  of  reports,  should  be  eliminated.  It 
adds  nothing  to  the  utility  of  tabular  matter,  but  tends  rather 
to  conceal  the  salient  features  of  the  different  tables.  The 
suspicion  steals  across  the  brain  that  this  kind  of  text  is  pre- 
pared either  by  a  statistician  who  has  much  to  learn,  or  else 
is  entrusted  to  junior  clerks  to  be  ground  out  at  the  rate  of  so 
many  paragraphs  per  hour.  Few  of  the  reports  of  our  public 
service  commissions  are  wholly  free  from  this  worse  than  use- 
less custom. 

The  problem  of  coordinating  the  statistical  reports  of  the 
various  branches  of  the  federal  government  happily  does  not 
exist,  so  far  as  public  service  statistics  are  concerned;  for  these 
statistics  are  entrusted  largely  to  one  federal  body,  the  In- 
terstate Commerce  Commission,  and  even  where  this  is  not 
the  case,  the  spirit  of  coordination  and  co5peration  has  been 
marked.  Recent  examples  are  the  codperative  efforts  of  the 
Commission  and  the  Census  Bureau  in  ascertaining  the  ph3rsi- 
cal  value  of  railway  operating  property  and  in  compiling  sta- 
tistics of  express  companies. 

Finally,  this  comment  upon  the  weaknesses  of  public  service 
statistics  in  the  United  States  would  be  imcomplete  unless  it 
registered  a  vigorous  protest  against  the  custom,  so  prevalent 
in  many  reports,  of  presenting  countless  pages  of  detailed 
tabular  matter  without  adequate  summaries  or  logical  ar- 
rangement. In  some  cases,  even,  no  attempt  is  made  at  tab- 
ular presentation.  Nine  tenths  of  the  expenditure  underly- 
ing statistical  work  that  sees  the  light  in  such  form  has  been 
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wasted^  yet  some  state  commissions  publish  reams  of  statistics 
of  this  nature  every  year.*  These  same  commissions  usually 
add  to  their  other  statistical  vices  that  of  trying  to  give  too 
much  information,  with  the  result  that  their  reports  are  not 
only  badly  arranged,  but  contain  much  data  of  little  value. 
This  is  a  waste  of  time  and  money,  and  greatly  contributes  to 
unintelligibility. 

We  have  seen  how  the  development  of  public  service  sta- 
tistics of  all  kinds  has  proceeded  during  the  past  few  decades, 
and  have  briefly  reviewed  the  present  situation.  Is  the  sta- 
tistical work  now  under  way  worth  the  energy  and  the  millions 
of  expenditure  it  involves,  should  it  be  added  to  and  increased, 
or  is  it  rather  the  wise  thing  to  curtail  it? 

In  this  connection,  I  wonder  if  students  of  modem  social 
problems  do  not  sometimes  feel  themselves  in  the  position 
of  the  boy  in  the  legend  who  took  on  board  ship  a  mill  which 
upon  the  repetition  of  certain  magic  words  would  conunence 
grinding  salt.  The  boy  uttered  the  words  and  the  mill  started 
grinding,  but  when  he  desired  to  stop  the  mill,  he  found  he 
lacked  the  necessary  formula.  In  spite  of  efforts,  the  mill 
continued  to  grind  salt  until  it  sank  the  ship  to  the  bottom  of 
the  sea.  Legislatures  and  statisticians  have  in  the  past  been 
winding  up  the  mills  that  grind  out  year  after  year  countless 
statistics  of  the  public  service.  Are  we  not  inclined  at  times 
to  feel  that  we  have  lost  the  formula  for  stopping  the  mills? 

However  this  may  be,  I  think  few  students  believe,  and 
possibly  still  fewer  hope,  that  public  service  statistics  should 
be  collected  and  compiled  in  any  less  detail  than  at  the  present 
time.  Indeed,  the  majority  would  doubtless  assert  that  the 
commanding  need  is  for  greater  detail,  especially  in  the  way  of 
uniform  accounting  methods,  cost  accounting  systems,  sta- 
tistics of  corporate  relationship,  and  the  physical  statistics  of 
operation.  Into  this  discussion  of  the  lines  along  which  sta- 
tistics of  public  service  should  or  will  develop,  it  is  not  the 
function  of  this  paper  to  enter. 

*Tbiu  the  KTenth  annual  report  of  the  Railroad  CommiMon  of  Oregon,  December  15,  1013, 
eonfaina  over  eighty  pagei  (pp.  155-287)  of  cloaely  printed  statietieal  matter  preaented  almcat 
wholly  in  running  text,  without  tabular  arrangement. 
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Indicating  in  this  general  way  that  public  service  statistics 
are  likely  to  increase  in  detail  and  in  complexity,  the  next 
question  relates  to  the  functions  of  this  Association  with  re- 
gard to  such  growth.  Should  we  as  a  body  take  formal  steps 
to  influence  the  development  of  public  service  statistics  along 
any  lines?  The  American  Statistical  Association  has  in  the 
past  taken  such  action.  For  example,  in  1843  this  Associa- 
tion, then  four  years  old,  submitted  a  memorial  to  Congress 
severely  criticising  the  census  statistics  of  1840.  Is  it  the 
function  of  this  Association  to  revive  or  continue  what  may 
be  termed  high-grade  lobbying  practices  with  regard  to  the 
development  of  public  service  statistics  in  the  future? 

It  seems  to  me  that  the  answer  to  this  question  should  be 
a  negative,  at  least  until  our  membership  feel  more  strongly 
that  the  Association  should  enter  polemic  fields  to  influence  the 
progress  of  statistical  work  in  lines  of  public  service  activity. 
This  need  not  prevent  the  Association,  however,  from  enter- 
ing dignified  protest,  through  the  regular  officials  or  through 
standing  or  special  committees,  whenever  it  is  deemed  essen- 
tial. For  example,  if  a  public  service  commission  should  be 
issuing  grossly  inaccurate  or  distinctly  unfair  statistics,  it 
appeals  to  me  the  machinery  of  this  Association  could  not  be 
better  employed  than  in  creating  a  sentiment  of  disapproval 
among  statisticians  and  in  preparing  formal  protest  to  be 
lodged  with  the  proper  authorities. 

The  functions  of  the  individual  members  of  the  Association, 
moreover,  should  be  exercised  in  the  way  of  assisting  the  prog- 
ress of  statistical  work  wherever  they  come  into  contact  with 
it.  If  they  see  opportunity  for  suggestion  or  kindly  criticism 
at  any  point,  it  is  their  duty  to  seize  the  opportunity.  If 
they  have  views  as  to  the  proper  lines  along  which  public  serv- 
ice statistics  should  be  developed,  they  may  well  devote  their 
energies  to  that  development.  If  their  sentiment  leans  toward 
curtailment,  that  certainly  is  their  field  of  effort.  In  any  case, 
they  can  and  should  devote  their  heartiest  efforts  toward  im- 
proving public  service  statistics  of  all  kinds,  making  them 
more  accurate,  more  nearly  complete,  more  illuminating,  and 
in  every  way  more  serviceable. 
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INFANT    MORTALITY    IN    FALL    RIVER,    MASSA- 

CHUSETTS— A    SURVEY    OF   THE    MORTALITY 

AMONG  833  INFANTS  BORN  IN  JUNE,  JULY, 

AND  AUGUST,   1913. 

Bt  Loins  I.  DuBUN,  Ph.D.,  StaHstidan,  Metropolitan  Life  Insurance 

Company, 


The  present  study  of  infant  mortality  in  Fall  River  origi- 
nated with  the  Civic  Department  of  the  Woman's  Club  of 
that  city,  which  was  interested  in  practical  measures  for  reduc- 
ing the  high  infant  death  rate  known  to  exist  there.  The  data 
for  the  investigation  were  collected  by  the  members  of  the 
District  Nursing  Association  of  Fall  River;  the  information 
was  later  transcribed  upon  the  infant  mortality  blank  prepared 
by  the  Russell  Sage  Foundation.  The  author  of  this  paper 
holds  himself  responsible  neither  for  the  blank  used  in  the 
compilation  nor  for  the  completeness  of  the  record  of  the 
various  items  tabulated.  He  has  reason  to  believe,  however, 
that  the  records  which  have  come  under  his  sight  for  study 
have  been  prepared  with  care,  and  that  they  are  in  all  prob- 
ability accurate  statements  of  the  conditions  found  by  the 
members  of  the  Nursing  Association  at  the  time  of  their  visits. 

This  investigation  covers  the  history  of  833  infants  bom  in 
Fall  River  during  a  period  of  3  months — ^June,  July,  and  Au- 
gust, 1913.  These  cases  were  not  all  registered  at  the  time  of 
birth.  A  thorough  method  of  canvassing  was  employed  by 
the  nurses  to  locate  babies  bojm  during  these  three  months; 
some  were  not  discovered  until  their  death  certificates  were 
examined.  Babies  were  visited  from  time  to  time,  and  a  record 
was  made  of  the  findings  at  each  visit.  This  record  covered 
the  condition  of  the  baby,  that  of  the  mother,  the  mode  of 
feeding,  housing  conditions,  and  other  items  of  interest.  A 
final  visit  was  made  on  the  anniversary  of  birth,  at  which  time 
a  fairly  complete  record  was  made. 

Of  the  833  births,  30  were  recorded  as  stillbirths.  One 
hundred  and  fifty-two  additional  deaths  are  known  to  have 
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occurred  in  the  course  of  the  year.  No  data  are  available  for 
one  of  these  deceased  infants;  it  has  seemed  wiser,  therefore, 
to  eliminate  it  both  from  the  records  of  births  and  from  those 
of  deaths.  This  study  will  be  concerned,  then,  with  30  still- 
births, 802  live  births,  and  151  deaths. 

Death  Rate.  If  the  802  infants  born  alive  had  been  kept 
under  observation  throughout  the  entire  year,  or  until  earlier 
death,  the  death  rate  in  Fall  River  would  have  been  187  per 
1,000  live  births.  As  a  matter  of  fact,  116  infants  were  lost 
from  observation  during  the  year.  Of  this  number,  22  were 
imder  observation  less  than  1  week,  28  less  than  1  month,  and 
106  less  than  4  months.  None  of  the  116  was  under  observa- 
tion more  than  6  months.  The  death  rate  of  187  per  1,000 
is  therefore  an  underestimate,  since  some  of  these  116  children, 
in  all  probability,  died  outside  of  the  confines  of  Fall  River 
and  were  not  recorded  as  deceased.  We  have,  therefore,  con- 
structed the  annual  death  rate  by  smnming  up  the  4  quarterly 
death  rates,  correcting  the  denominator  at  each  period  for 
departures  of  infants  from  observation.  These  4  quarterly 
rates  are  131.8,  15.1,  36.4,  and  19.0,  respectively.  The  annual 
death  rate  is  therefore  202.3. 

It  should  be  remembered  that  this  rate  of  202.3  per  1,000 
live  bom  is  for  a  limited  niunber  of  infants  bom  during  the 
three  sununer  months  of  June,  July,  and  August.  As  will  be 
shown  later,  there  was  a  high  mortality  during  the  first  few 
weeks  of  life,  which  was  doubtless  due,  in  part,  to  the  effects 
of  the  season.  This  death  rate  must  not,  therefore,  be  con- 
sidered as  identical  with  the  annual  death  rate,  which  is  prob- 
ably somewhat  lower  than  this  figure.  According  to  Verrill,* 
the  infant  mortality  rate  in  Fall  River  was  177.6  per  1,000 
births  in  1908;  the  Children's  Bureau  gives  it  as  186  per  1,000 
in  1910.  In  any  case,  the  rate  in  Fall  River  is  almost  twice 
as  high  as  that  now  recorded  for  a  number  of  large  cities  where 
efforts  have  been  made  to  conserve  infant  life,  t 

*  InfMt  Mortality  snd  Its  Relation  to  the  Employment  of  Motben  in  Fall  RiTer,  Mav.  Charki  H. 
Venill,  U.  S.  Buieaa  of  Labor.  Tno«ctioiia  of  the  Fifteenth  Intcnatiooal  Coocmi  on  Hygiene  and 
Demography,  Waahington,  1913,  pp.  818-387. 

t  In  this  diaeuaian  we  have  a«omed  the  identity  of  the  death  rate  and  the  infant  mortality  rate.  This 
iifoltei  a  slight  error,  which  it  not,  however,  sufficiently  sgnificant  to  justify  an  attempt  at  oometion. 


Digitized  by  VjOOQ IC 


19]        Infant  Mortality  in  FaU  Rivery  Massachusetts,       507 

StiUbiHhs.  There  were  30  stillbirths  in  the  series  of  832 
births — a  rate  of  36.0  per  1,000  births.  This  rate  compares 
favorably  with  that  of  other  cities.  The  number  of  stillbirths 
per  1,000  born  as  recorded  for  Johnstown,  Pennsylvania,  in 
the  recent  study  by  Emma  Duke  for  the  Children's  Bureau,* 
was  56.7  for  the  year  1911;  that  for  the  city  of  New  York  for 
the  year  1912  was  46.5;  and  that  in  the  series  of  10,000  cases 
bom  at  Sloane  Hospital  t  and  studied  by  Holt  and  Babbitt 
was  44  per  1,000.    The  last  figure  excludes  abortions. 

The  mothers  of  8  of  these  30  stillborn  children  were  occupied 
in  the  mills  during  pregnancy;  19  mothers  were  engaged  in- 
housework  only.  The  stillbirth  rate  was  higher  among  the 
workers  than  among  the  housekeepers,  the  rates  being  44  and 
31  per  1,000,  respectively.  It  should  also  be  noted  that  21  of 
these  stUlbom  children  were  delivered  by  physicians  and  6  by 
midwives;  the  stillbirth  rate  was  then  40  per  1,000  for  the 
former  group  and  only  23  per  1,000  for  the  latter.  The  much 
higher  rate  for  those  delivered  by  physicians  is  doubtless 
influenced  by  the  fact  that  physicians  are  likely  to  be  called 
in  cases  which  present  difficulties  too  great  for  the  midwives 
to  handle. 

Sixteen  of  the  stillborn  were  males  and  8  were  females;  the 
sex  of  the  remaining  6  was  not  stated.  Six,  or  20  per  cent., 
of  the  stillborn  were  premature. 

Age  at  Death.  The  following  table  gives  the  number  and 
percentage  of  deaths,  and  the  rate  per  1,000  live  births,  for 
each  period  of  life: 

^  In&Bt  llortaBty:  Banlte  of  ft  Fi«ld  Stiidy  in  Jofanrtoini,  Ftenv^ 
dtf  Tew,  faj  Bdum  Dak».   Childran'i  Banftu,  U.  8.  DeptrtiMat  of  Ubor,  Wadiii«tom  1916. 
tlBskttatioBftl  MorUBty  of  the  New4)orn.    Holt  ftnd  Bftbbitt.   Joanftl  of  the  Ameriefta  Mediet 
,  Jftmiftry  28.  mm  |»p.  287-290. 
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TABLE  I. 
INFANT  DEATHS.  FERCBNTAOE  OF  TOTAL,  AND  DEATH  RATE,  BT  FEBIOD  OF  UFB. 


DMthl. 

Period  of  Ufe. 

Number. 

FtoG«t.<tf 

Totel. 

Bate  oar  1.000 

litTav 

161 

100.0 

202.8 

Istday 

25 
87 
«2 

102 
11 
26 

18 

10.6 
24.6 
41.1 

07.6 
7.8 
10.0 

8.0 

81.2 

Istwoek 

47.4 

fttnM^h 

70.7 

Ill  qmrtcr 

181.8 

Sd  quMtcr 

16.1 

Id  quarter 

80.4 

4tli  quMter 

10.0 

(a)  lliit  eohimn  ii  ooireeted  for  the  110  in&Dtt  who  were  loit  from  obeervation  dniinc  the  jmr. 

The  greater  part  of  the  mortality  occurred  during  the  first 
few  weeks  of  life.  The  figures  are  in  general  similar  to  those 
presented  for  Johnstown  by  Miss  Duke,  and  confirm  the  find- 
ings of  Holt  and  Babbitt  for  the  births  studied  at  Sloane 
Hospital.  The  percentage  of  all  deaths  occurring  during  the 
first  quarter  year,  67.5,  is  higher  than  that  found  by  Miss 
Duke  for  Johnstown,  where  the  figure  was  66.1.  The  cor- 
rected death  rate  for  the  first  quarter,  131.8,  is  also  much 
higher  than  that  recorded  by  Verrill  for  Fall  River  for  1908; 
namely,  72.3.  Our  series,  then,  does  not  justify  the  conunent 
of  Verrill  that  the  excessive  infant  mortality  of  Fall  River  is 
to  be  found,  not  in  the  earliest  period  of  life,  but  at  the  ages 
over  three  months.  Our  conclusion  must  be  that  the  excess 
of  infant  mortality  is  pronounced  all  along  the  line,  being  espe- 
cially marked  during  the  first  month  and,  indeed,  the  entire 
first  quarter  year  of  life.  It  is  also  possible,  of  course,  that 
the  difference  between  the  results  of  the  two  Fall  River  studies 
can  be  accounted  for  by  the  fact  that  our  series  is  one  of 
summer-bom  children,  whereas  that  of  Verrill  covered  the 
entire  year. 

A  considerable  number  of  the  infants  under  observation 
were  evidently  bom  with  serious  physical  defects,  which  re- 
sulted in  death  during  the  period  soon  after  birth.  A  number 
of  factors  involved  in  this  phenomenon  present  themselves  for 
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consideration.    We  shall  first  attempt  to  get  additional  light 
on  the  subject  from  an  examination  of  the  causes  of  death. 

Causes  of  Death.  There  were  available  for  this  analysis  of 
cause  of  death  not  only  the  statement  registered  on  the  death 
certificate  by  the  physician,  but,  in  many  cases,  the  statement 
of  the  visiting  nurse  as  well.  This  additional  information  was 
often  of  value  in  the  assignment  of  the  case  to  the  true  cause. 
Thus  the  physician's  statement  of  "Pneumonia"  was  in  some 
instances  supplemented  by  the  nurse  with  the  additional  infor- 
mation of  the  existence  of  an  acute  infection  such  as  whooping 
cough.  The  latter  condition  was  given  preference  in  our 
assignment.  But  where  there  was  an  actual  conflict  of  causes 
in  the  two  statements,  preference  was  invariably  given  to  that 
registered  by  the  physician.  Table  II  presents  the  number 
and  per  cent,  of  deaths  by  cause  and  by  age  at  death. 

TABLE  n. 
NUMBER  AND  PER  CENT.  OF  DEATHS  BY  CAUSE  AND  BY  AGE  AT  DEATH. 


104 
151 


01 
152 


02 
150 


80 
28 


Diarrhea  and  enioritis 
Concenital  debility,  icterua,  and 
•ebrema 

(1)  Premature  births. . 

(2)  Concenital  debility 

Bronchopneumonia 

Other  caoieB  peouliar  to  early  in- 

fauicy 

(1)  AceidentBonabor 

(2)  Other  caoieB  peouliar  to  early 
infancy 

Pneumonia  (inehiding  lobar) 
Connnital  malformations 

(2)  Congenital  malformations  of 
the  heart 

(3)  Other  congenital  malforma- 
tions  

Whooping  oou^ 

Acute  bffoncfaitis 

Tuberculosis  of  the  lungs 
All  other 


S 

60 

83.1 

— 

I 

18 

42 

2 

2 

Si 

17(a) 

14 

16 

iO.S 
11.3 
0.3 
10.6 

18 
12 

17 
16 

*4 
17 

88 

17 
11 

f 

"2 

4 

t 

1 
6 

16 
8 

9.9 
5.3 

IS 

16 

18 
8 

_ 

— 

7 
8 
8 

4.6 
5.8 
8.5 

- 

- 

- 

7 
2 
7 

/ 

6 

e 

4.0 

5 

1 

— 

2 

7 
6 
2 

8 

1.3 
4.6 
4.0 
1.8 
5.3 

E 

- 

— 

2 
3 
2 

1 

1 
"1 

4 

2 
1 
3 

13 


(a)  Eight  additional  premature  births  were  reported  in  eonjunction  with  other  e 
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The  largest  number  of  deaths  was  due  to  the  group  of  causes 
embraced  by  the  designation  "Diarrhea  and  Enteritis"  (title 
104  of  the  International  List);  60  deaths  are  so  recorded,  or 
about  one  third  of  the  total.  Of  these,  13  occurred  during 
the  first  month  of  life  and  29  during  the  second  and  third 
months.  It  would  appear  that  the  latter  months  constitute 
a  particularly  dangerous  period  for  the  infants,  since  it  is  then 
that  the  change  from  breast  feeding  to  other  methods  com- 
monly occurs. 

Other  observers  have  similarly  found  that  babies  bom  during 
the  siunmer  show  a  high  mortality  from  intestinal  disturbances 
during  the  early  months  of  life.  Doubtless  the  danger  is 
aggravated  by  exposure  to  the  summer  heat.  The  mortality 
from  this  group  of  causes  during  the  second,  third,  and  foiuth 
quarters  of  the  first  year  was  very  much  reduced,  although  by 
no  means  negligible. 

The  proportion  of  "  Diarrhea  and  Enteritis"  to  "  All  Causes," 
33.1  per  cent.,  is  considerably  higher  than  that  usually  foimd 
in  other  localities.  The  figure  may  be  compared  with  the  fol- 
lowing percentages  for  1913  for  the  Re^stration  Area  and  a 
number  of  large  cities. 

FERCENTAQE  DEATHS  FHOM  DIABRHEA  AND  ENTERITIS  OF  DEATHS  FROM  hlL 
CAUSES  UNDER  ONE  YEAR  OF  AGE.  1913. 

R«Kisention  Ana.  United StetM 24.1 

New  York  Oty 28.4 

Borton 22.8 

Detroit 19.4 


Verrill,  in  his  report  on  Fall  River  conditions  in  1908,  foimd 
an  even  higher  proportion  than  ours;  namely,  38.3  per  cent,  of 
the  total.  The  ratio  of  diarrhea  and  enteritis  deaths  to  deaths 
from  all  causes  under  one  year  of  age,  as  reported  for  Fall 
River  by  the  Bureau  of  the  Census  for  the  entire  year  1913, 
was  34.9.  Verrill  ascribed  the  excessive  mortality  from  these 
causes  to  the  ignorance  of  mothers  in  feeding  their  infants. 
All  other  causes,  according  to  him,  take  a  secondary  place. 
We  shall  later  on  consider  this  question  in  order  to  determine 
from  our  data  what  effects  have  been  exerted  on  the  mortality 
by  the  various  methods  of  feeding  employed  by  mothers.    We 


Digitized  by  CjOOQ IC 


23]        Infant  Mortality  in  FaJl  Rivera  MoBsaehusetta.       511 

are  warranted  at  this  time,  however,  in  concluding  that  the 
proportion  from  diarrhea  and  enteritis  is  too  high,  and  that  it  is 
capable  of  very  marked  reduction  if  attacked  along  lines  sim- 
ilar to  those  now  well  established  in  New  York  City,  Boston, 
and  Detroit. 

As  might  be  expected  from  the  large  proportion  of  early 
deaths,  the  causes  included  under  the  designation  '' Congenital 
Debility,  Icterus,  and  Sclerema"  form  a  very  important  group. 
Together  they  embrace  20.5  per  cent,  of  the  deaths.  Of  the 
31  deaths  under  this  title,  17  were  stated  as  ''Premature 
Births"  with  no  further  qualification.  Eight  additional  pre- 
mature births  were  reported  in  conjunction  with  other  causes, 
and  preference  was  given  to  the  more  definite  statement. 
Thus  3  additional  deaths  were  due  to  "  Atelectasis"  and  2  more 
were  ascribed  to  ''Accidents  of  Labor."  These  5  cases  appear 
in  our  table  under  title  152  of  the  International  List,  "Other 
Causes  Peculiar  to  Early  Infancy."  Of  the  3  remaining 
premature  births,  2  cases  are  assigned  to  "Congenital  Debility" 
(title  151),  and  1  case  to  "Diarrhea  and  Enteritis"  (title  104). 
There  were,  therefore,  25  deaths  of  prematurely  born  children 
in  the  total  of  151  deaths,  or  16.6  per  cent.;  this  is  an  extraordi- 
narily high  proportion.  Of  these  25  children,  22  died  during 
the  first  week  of  life.  It  is  interesting  to  note  also  that  46 
deaths  of  the  62  which  occurred  in  the  first  month  are  traceable 
either  to  "Premature  Birth,"  "Congenital  Debility,"  "Acci- 
dents of  Labor,"  or  congenital  malformations  of  one  kind 
or  another.  All  these  causes  point  with  especial  emphasis  to 
prenatal  conditions  and  to  the  character  of  the  obstetrical 
treatment  which  mothers  in  Fall  River  receive. 

The  respiratory  diseases  comprise  16  cases  of  broncho- 
pneumonia, 8  cases  of  unqualified  or  lobar  pneumonia,  and  6 
cases  of  acute  bronchitis,  a  total  of  30  cases.  Of  this  number 
only  9  occurred  in  the  first  half  year  of  life  and  21  in  the  second 
half  year.  It  is  quite  possible  that  these  cases  have  been 
increased  in  number  at  the  expense  of  the  acute  infections  of 
which  they  may  have  been  terminal  conditions,  although  every 
effort  has  been  made  to  assign  to  the  infections  (such  as 
whooping  cough,  diphtheria,  etc.)  those  cases  in  which  there 
was  sufficient  evidence  to  warrant  such  action. 
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The  acute  infections  are  represented  by  whooping  cough  to 
the  number  of  7  cases  and  by  diphtheria  in  1  case.  There 
were  2  cases  of  puhnonary  tuberculosis  and  7  other  cases  due 
to  as  many  different  causes. 

CaniribiUory  Factors  in  Mortality.  Infant  mortality  is  the 
resultant  of  a  considerable  nimiber  of  contributory  factors. 
Some  of  these  are  primarily  biological  in  character;  others  are 
principally  economic  and  social.  In  the  very  nature  of  the 
case  it  will  be  impossible  to  measure  with  any  degree  of  accu- 
racy the  effect  of  each  on  the  mortality,  yet  together  they 
determine  whether  the  infant  death  rate  of  a  commimity  shall 
be  high  or  low.  In  our  discussion  we  shall  take  up  in  sequence 
the  following  factors,  and  shall  point  out  how  they  bear  on  the 
conditions  which  we  have  found  to  exist: 

(a)  Attendance  at  delivery. 

(b)  Infant  feeding. 

(c)  Age  of  mother. 

(d)  Nativity  of  mother. 

(e)  Occupation  of  mother. 

(f)  Occupation  and  wages  of  father. 

(a)  The  following  table  shows  the  facts  of  infant  mortality 
according  to  whether  physicians  or  midwives  assisted  at  de- 
livery: 

TABLE  m. 

NUMBER  OF  BIRTHS,  CORRECTED  NUMBER  OF  BIRTHS.  NUMBER  OP  DEATHS, 
AND  DEATH  RATE.  BY  ATTENDANT  AT  BIRTH. 


Attendant  at  Birth. 

Number 
of  Births. 

Correoted  Number 
ofBirth«.(a) 

Number 
ofDeatha. 

Rate  per  1.000 
BirthB.(a) 

An  Formi  of  Attendance. . . . 

802 

746 

161 

202.4 

Fhyrician. 

507 
254 
41 

483 
230 
24 

M 
45 
10 

198.8 

Mi^fe 

188.3 

Other  and  unknown 

(a)  Coneotion  hat  been  made  in  thie  and  in  lubeequent  tablet  (exeept  in  Table  IV)  for  the  116  CMe 
lott  from  obeervatioo.  The  death  rate  for  the  entire  group.  202.4.  it  tUghtly  different  from  that  given  u 
Table  I,  because  of  the  ute  of  746  inttead  of  748.4  at  the  denominator. 
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It  would  appear-  that  the  children  bom  with  physicians  in 
attendance  exhibited  a  much  higher  mortality  rate  than  those 
bom  under  the  care  of  midwives.  The  numbers  coming  imder 
the  other  heads  are  not  sufficiently  large  to  warrant  their 
inclusion  in  the  table.  A  considerable  proportion,  49  per 
cent.,  of  the  deaths  among  the  children  bom  under  the  care 
of  physicians  occurred  during  the  first  month  of  life;  the 
corresponding  figure  for  those  born  with  midwives  in  attend- 
ance was  only  27  per  cent.  It  is  to  be  assumed  that  these 
differences  are  primarily  the  result  of  a  process  of  selection, 
physicians  having  been  called  in  those  cases  which  presented 
special  difficulties  for  either  mother  or  child.  Such  cases 
would  naturally  show  a  higher  death  rate  during  the  first  year 
of  life. 

(b)  So  much  importance  has  been  ascribed  to  feeding  that 
most  investigations  of  infant  mortality  have  resolved  them- 
selves into  studies  of  the  mode  of  feeding.  Whether  the  child 
is  breast  fed  or  artificially  fed,  and  how  long  breast  feeding  is 
carried  on,  are  the  best  indices  of  the  infant  death  rate  to  be 
expected.  Such,  in  particular,  were  the  findings  of  Verrill  in 
his  painstaking  analysis  of  the  situation  in  Fall  River  for  the 
year  1908.  He  attributes  the  excessive  mortality  among  the 
children  of  mothers  at  home  to  the  absence  of  nursing  and  to 
improper  feeding  and  improper  care.  "The  much  higher 
mortality  among  children  of  the  mothers  who  went  to  work 
after  childbirth,"  he  says,  "is  plainly  due  chiefly  to  the  greater 
extent  of  the  absence  of  breast  feeding  and  of  the  improper 
feeding  and  the  additional  evil  influence  of  the  withdrawal  of 
the  mother's  care." 

Our  own  analysis  leads  to  an  identical  conclusion.  Begin- 
ming  with  the  second  week  of  life,  infant  feeding  is  clearly  the 
chief  factor  in  the  mortality.  From  this  period  onward,  all 
other  considerations  take  a  secondary  place.  In  the  following 
table  we  have  analyzed  the  mortality  of  the  children  as  to 
whether  they  were  breast  fed  or  artificially  fed,  in  whole  or  in 
part,  at  successive  periods.  We  have  for  obvious  reasons 
eliminated  from  this  analysis  the  116  infants  who  were  lost 
sight  of  during  the  year.  Nor  have  we  considered  the  37 
infants  that  died  during  the  first  week,  since  they  would  hardly 
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reflect  the  influence  of  feeding.  At  the  initial  period^  namely, 
the  beginning  of  the  second  week,  there  remained  for  con- 
sideration 649  infants.  These  are  traced  to  the  conclusion  of 
the  first  year  or  to  earlier  death.  The  death  rates  at  each 
period  show  how  markedly  the  mode  of  feeding  affects  the 
chances  of  survival. 

TABLE  IV. 

NUMBER  ALIVE  AT  TIME  STATED,  NUMBER  OF  DEATHS  DURING  REMAINDER  OF 
TEAR.  AND  DEATH  RATE.  BY  MODE  OF  FEEDING. 


Mode  of  Feeding  at  Tune  SUted. 

Number  Alive 
at  Time  Stated. 

Number  of  Deaths 
bfYear. 

Rate  per  1.000 

Alive  at  Time 

Stoted. 

Bcciiiiiingor3diraek:  Total 

Ui)  BwMt  feeding 

649 
586 

76 

8 

624 

514 

105 

5 

584 

405 
178 

1 

578 
868 
205 

548 
335 
213 

114 
74 
82 

8 

89 
52 
82 
5 

49 
26 
22 

1 

38 
18 
20 

13 

7 
6 

175.7 
131.0 

(b)  Artificial  and  miied  feeding. . . . 

(c)  Unknown 

431.1 

Beginning  of  3d  month:  Total 

(a)  Braast  feeding 

142.6 
101  2 

(b)  Artificial  and  miied  feeding.... 
(ft)  Vpkwf^ 

304.8 

BMinning  of  4th  month:  Total 

(c)  Unknown 

88.9 
64.2 
123.6 

Beginning  of  7th  month:  Total 

66.8 
48.9 

(b)  Artificial  and  ilii^Mng.... 
Beginning  of  10th  month:  Total 

97.6 

23.7 
20.9 

(b)  Artificial  and  mi^'f<;eding.... 

28.2 

It  is  obvious,  from  the  above  table,  that  the  breast  fed 
infants  are  at  every  period  better  endowed  for  living  than  are 
the  artificially  fed.  Furthermore,  the  seriousness  of  the  handi- 
cap of  the  latter  depends  upon  the  shortness  of  the  duration 
of  breast  feeding.  Infants  that  were  already  artificially  fed 
at  the  beginning  of  the  second  week  showed  the  highest 
mortality,  namely,  421.1  per  1,000.  The  corresponding  rate 
of  the  breast  fed  was  131.0 — ^less  than  one  third  as  high. 

At  the  beginning  of  the  second  month,  the  rates  for  the 
breast  fed  and  the  artificially  fed  infants  were  reduced  to 
101.2  and  304.8  respectively.  The  rate  for  the  artificially  fed 
was  still  three  times  as  great  as  that  for  the  other  infants. 
At  the  beginning  of  the  fourth  month,  the  artificially  fed 
children  suflfered  from  a  mortality  almost  twice  that  of  the 
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breast  fed.  This  condition  continued  until  the  beginning  of 
the  seventh  month.  At  the  beginning  of  the  tenth  month,  the 
difference  in  the  death  rates  was  comparatively  slight  for  the 
two  modes  of  feeding. 

It  is  noteworthy  that,  of  the  535  children  that  survived  the 
year,  350,  or  65.4  per  cent.,  were  breast  fed  for  at  least  6 
months.  Of  this  number,  328  were  breast  fed  for  at  least  9 
months.  Breast  feeding  not  only  determines  the  chances  of 
survival  during  the  first  year,  but  also  affects  the  condition 
of  the  survivors  at  the  end  of  the  year.  Of  the  535  infants, 
489  were  in  good  condition  at  the  beginning  of  the  second  year, 
19  were  said  to  be  in  fair  condition,  and  27  were  poor.  Of 
these  27,  17  were  breast  fed  less  than  6  months  and  13  less 
than  3  months.  It  is  in  this  way,  perhaps,  that  the  mode  of 
feeding,  in  the  first  year,  makes  its  influence  felt  on  the  mor- 
tality of  the  second  and  subsequent  years. 

(c)  The  age  of  the  mother  also  influences  the  mortality  of 
infants  during  the  first  year  of  life,  as  is  shown  in  the  following 
table: 

TABLE  V. 

NUMBER  OF  BIRTHS,  CORRECTED  NUMBER  OF  BIRTHS,  NUMBER  OF  DEATHS.  AND 
DEATH  RATE,  BY  AGE  OF  MOTHER. 


Ace  of  Mother. 

Number 
ofBirthiL 

Corraoted  Num- 
ber of  BirthiL 

Number 
ofDeftthe. 

nssi'"" 

AH  Ages 

802 

746 

161 

202  4 

Under  20 

83 
408 
267 
37 
67 

29 

386 

267 

86 

88 

8 

73 
63 
8 
14 

103.4 

20-29 

189.1 

30-3» 

206.2 

40  Mid  ow 

222  2 

Unknown 

The  lowest  death  rate  occurred  among  infants  of  mothers 
whose  age  was  20  and  under;  but  this  figure  is  hardly  trust- 
worthy in  view  of  the  small  number  of  cases  under  observa- 
tion. From  age  20  onward,  the  mortality  increased  regularly 
with  the  age  of  the  mother,  the  highest  rate  being  among  in- 
fants of  mothers  at  ages  40  and  over. 

It  is  diflicult  to  interpret  the  above  rates  in  view  of  the  many 
conflicting  factors  that  enter  into  the  discussion.    In  the  first 
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place,  it  is  proper  to  assume  that  the  knowledge  and  skill  of 
mothers  in  infant  rearing  increases  with  age.  Other  condi- 
tions, however,  are  apparently  of  sufficient  force  to  more  than 
negative  the  favorable  effect  of  the  increased  experience  of 
the  mother.  It  is  possible  that  with  successive  pregnancies 
the  inherent  weaknesses  transmitted  by  mothers  to  their 
offspring  become  more  pronoimced.  In  addition,  economic 
and  social  conditions,  certainly  among  industrial  workers, 
become  more  acute  as  the  family  increases  in  number,  so  that 
the  vitality  of  the  infant  is  impaired,  not  only  through  its 
prenatal  but  also  through  its  postnatal  environment.  In  any 
case,  it  is  interesting  to  observe  that  a  higher  infant  death  rate 
has  been  noted  by  many  authors  to  be  correlated  with  the 
advancing  age  of  mothers. 

(d)  The  mortality  of  infants  of  foreign  bom  mothers  has 
been  shown  to  be  considerably  higher  than  that  of  infants  of 
native  mothers  in  a  number  of  American  communities,  includ- 
ing New  York  City,  Boston,  and  Johnstown.  The  following 
table  for  Fall  River  confirms  these  findings: 

TABLE  VI. 

NUMBER  OF  BIRTHS,  CORRECTED  NUMBER  OF  BIRTHS.  NUMBER  OF  DEATHS.  AND 
DEATH  RATE,  BY  NATIVITY  OF  MOTHER. 


NftUvity  or  Mother. 

Number 
of  Births. 

Coireeted  Num- 
ber of  Births. 

Number 
ofDeatt*. 

nsrJ:^ 

AnCountrki. 

802 

749 

151 

202.4 

United  States 

2S8 
182 
151 
216 

242 
174 
145 
185 

37 
52 
25 
37 

152.9 

Fbrtunl  wd  Aiorai 

Cuftdir 

2069 
172.4 

All  otha  oountriet 

200.0 

The  lowest  mortality  rate  is  foimd  among  infants  of  native 
mothers;  the  highest  rate  is  among  infants  whose  mothers  came 
from  Portugal  and  the  Azores,  reaching  the  unprecedented 
figure  of  299  per  1,000.  The  inclusion  "  All  Others,"  for  which 
the  rate  is  200  per  1,000,  embraces  a  considerable  number  of 
nationalities.  Thirteen  coimtries  in  all  are  represented,  but 
the  numbers  for  the  individual  countries  under  this  heading 
are  too  small  to  warrant  special  treatment. 
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It  is  not  our  view  that  the  fact  of  nationality  is  itself  suffi- 
cient to  determine  the  above  differences.  Foreign  born 
mothers  are  probably  as  well  equipped  physically  to  bear 
healthy  offspring  as  are  native  mothers.  It  is  rather  to  be 
inferred  that  the  mother's  nativity  is  correlated  with  other 
conditions  which  play  a  very  decisive  part  in  determining  the 
infant  death  rate.  The  foreign  bom  mother  in  Fall  River, 
for  example,  is  more  likely  to  work  in  the  mills  during  preg- 
nancy, to  have  many  children,  and  to  live  in  crowded  and 
unhygienic  quarters.  She,  more  than  the  native  mother, 
reflects  the  injurious  influences  of  an  imfavorable  industrial 
and  economic  environment.  We  find,  accordingly,  that  the 
excessive  deaths  of  the  infants  of  foreign  bom  mothers  are 
due  especially  to  pneumonia,  to  diarrhea  and  enteritis,  and 
to  premature  birth  and  congenital  debility. 

We  may  illustrate  the  above  with  reference  to  the  infants 
of  Portuguese  mothers,  who  showed  the  highest  death  rate. 
Of  the  182  mothers,  72,  or  39  per  cent.,  were  engaged  in  work 
outside  of  the  household  during  pregnancy,  while  only  17  per 
cent,  of  the  mothers  of  other  nationalities  were  so  engaged. 
Of  the  52  deaths  of  Portuguese  children,  20  were  due  to  diarrhea 
and  enteritis,  17  to  pneumonia  and  bronchitis,  and  13  to  pre- 
maturity, congenital  debility,  and  other  causes  peculiar  to 
early  infancy. 

(e)  The  participation  of  the  mother  in  gainful  work  during 
pregnancy  has  been  the  subject  of  numerous  investigations, 
from  which  the  conclusion  has  usually  been  drawn  that  such 
work  involves  a  high  infant  death  rate  as  a  consequence.  We 
have,  therefore,  examined  with  special  interest  the  data  at 
our  disposal,  in  order  to  determine,  if  possible,  the  relation 
existing  between  occupation  of  mother  and  infant  mortality. 
The  following  table  presents  our  results: 
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TABLE  VIL 

NUMBER  OF  BIRTHS,  CORRECTED  NUMBER  OF  BIRTHS.  NUMBER  OF  DEATHS.  AND 

DEATH  RATE,  BY  OCCUPATION  GT  MOTHER. 


Ooeupatioi  of  Mother. 

Number 
of  Births. 

Cometod  NiuD- 
ber  of  Births. 

Number 
ofDetths. 

^*B!Shi*"^ 

AUOeeiqiationi 

802 

746 

151 

203.4 

HooMkeepon 

601 
175 
26 

567 
168 
11 

91 
51 
9 

160.5 

Unknown ^ 

808.6 

There  can  be  no  question  that  the  infants  whose  mothers 
were  gainfully  employed  showed  a  much  higher  death  rate 
than  those  whose  mothers  were  engaged  in  housework  only. 
Further  examination  discloses  that  those  gainfully  employed 
were  almost  entirely  mill  workers.  It  has  therefore  seemed 
unnecessary  to  bring  into  relief  the  small  niunber  of  working 
mothers  engaged  outside  of  the  mills.  It  has  been  impossible 
to  determine  from  the  schedules,  with  any  degree  of  accuracy, 
how  long  before  childbirth  the  employed  mothers  quit  work, 
or  how  soon  after  childbirth  work  was  resumed.  We  have 
therefore  disregarded  these  important  considerations  in  our 
table,  illuminating  though  their  analysis  would  have  been. 

(f )  We  are  here  concerned  with  the  father  not  so  much  as 
a  factor  in  the  inheritance  of  the  child,  as  in  his  character  of 
a  provider  who  deteilnines  the  economic  conditions  of  the 
household.  That  these  conditions  play  a  part  in  mortality, 
both  during  infancy  and  later,  has  generally  been  agreed. 
The  highest  death  rates  are  found  in  the  wards  of  cities  where 
poverty  is  most  common;  the  converse  also  holds  good. 
These  findings  have  recently  received  striking  confirmation 
in  the  Children's  Bureau  study  of  Johnstown.  The  litera- 
ture, and  especially  the  German,  is  replete  with  trustworthy 
references  to  the  strong  positive  correlation  between  low  family 
income  and  high  infant  mortality.  For  it  is  the  factor  of 
income  which  determines  the  number  of  rooms  occupied,  their 
location  in  the  city,  the  amount  and  character  of  the  food,  the 
need  for  supplementary  work  by  the  mother  outside  the  home, 
and  other  considerations  which  bear  directly  upon  infant 
mortality* 
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Unfortunately  the  data  at  our  disposal  did  not  lend  them- 
selves to  an  investigation  of  the  mortality  by  amount  of 
father's  earnings,  since  a  large  proportion  of  the  schedules  did 
not  give  the  wages  of  the  father.  It  was  possible,  neverthe^ 
less,  to  get  a  measure  of  this  item  indirectly  by  analyzing  the 
occupations  of  fathers.  A  multitude  of  occupations  were,  to 
be  sure,  represented,  but  the  largest  number  of  fathers  were 
engaged  in  textile  work.  There  were,  for  example,  169  mill 
operatives,  79  weavers,  and  29  doffers  and  spinners.  In  all, 
there  were  360  men  employed  in  the  mills.  It  was  thought 
safe  to  combine  these  into  one  group  for  the  purpose  of  our 
analysis.  We  did  not  include  mill  overseers,  mill  clerks, 
drivers  of  mill  teams,  etc.  In  other  words,  our  group  was 
made  fairly  homogeneous  in  its  inclusion  of  inside  mill  opera- 
tives. 

As  opposed  to  them,  400  other  fathers,  engaged  in  a  number 
of  varied  occupations,  were  brought  together.  They  included 
a  few  professional  men,  clerks,  carpenters,  etc.  This  latter 
group  is  obviously  heterogeneous,  including  the  lowest  paid 
as  well  as  the  best  paid  men  in  the  community.  Although  the 
difficulties  involved  in  drawing  conclusions  from  such  a  con- 
trast are  obvious,  the  method  will  serve  its  purpose  if  it  does 
no  more  than  to  indicate  the  singular  condition  prevailing 
among  textile  workers  with  reference  to  the  mortality  of  their 
infants. 

TABLE  vm. 


NUMBER  OF  BIRTHS.  CORRECTED  NUMBER  OF  BIRTHS,  NUMBER  OF  DEATHS,  AND 
DEATH  RATE,  BY  OCCUPATION  OF  FATHER. 

Oeeuptttion  of  Father. 

Number 
ofBirthe. 

Conected  Num- 
ber of  Births. 

Number 
of  Deaths. 

nssi'"* 

AUOocupatioDB 

802 

749 

151 

202.4 

860 
400 
42 

342 

379 
25 

00 
70 
12 

201.8 
184.7 

Unknown.  T 

The  findings  of  other  observers  are  again  confirmed.  There 
is  a  difference  of  17  deaths  per  1,000  in  favor  of  the  infants  of 
non-textile  workers. 
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Of  the  360  men  engaged  in  textile  work,  the  weekly  wages 
were  stated  in  72  cases.  The  operatives,  of  whom  there  were 
34,  averaged  $10.08,  the  17  weavers  averaged  $10.23,  and  a 
nmnber  of  others  averaged  $10.67.  The  average  weekly  wage 
for  the  group  of  72  was  $10.22.  This  figure  is  based  on  a 
return  of  only  20  per  cent,  of  the  total  cases,  and  may  not  be 
entirely  reliable,  yet  it  is  doubtless  sufficiently  accmrate  as  an 
estimate.  The  earnings  cited  show  very  little  variation  from 
the  average.  They  are  considerably  above  the  figures  for 
textile  workers  furnished  by  the  Federal  Bureau  of  the  Census 
and  the  figures  furnished  by  the  Bureau  of  Labor  Statistics  of 
Massachusetts. 

It  will  not  take  us  too  far  afield  in  the  discussion  of  economic 
theory  to  note  that  this  average  weekly  wage  is  too  low  to 
maintain  a  family  in  good  health.  It  is  not  surprising,  there- 
fore, to  find  that  98  of  the  wives  of  the  textile  workers  were 
engaged  in  work  outside  of  their  homes;  this  is  27  per  cent, 
of  the  total.  In  only  17  per  cent,  of  the  cases  in  the  other 
group  were  the  wives  so  occupied.  If,  as  has  been  shown 
above,  the  infant  mortality  is  higher  where  mothers  are  en- 
gaged in  outside  work,  we  have  discovered,  in  the  low  earnings 
of  the  father,  one  more  link  in  the  vicious  chain  of  causes  which 
place  the  infant  mortality  of  Fall  River  among  the  highest  in 
the  country. 
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INCOME  TAX  STATISTICS. 
Bt  Roland  P.  Falknbb,  Ph.D.,  Statistician,  NaHonal  Civic  Federation. 


The  adoption  of  a  federal  income  tax  has  led  students  of 
economics  and  of  public  finance  to  hope  for  some  illuminating 
material  upon  the  distribution  of  national  income  and  the 
operations  of  the  tax.  While  the  results  as  published  in  the 
annual  report  of  the  Commissioner  of  Internal  Revenue  are 
worthy  of  study,  they  are  somewhat  of  a  disappointment. 
This  follows  in  part  from  the  fact  that  the  system  is  in  its 
infancy,  since  the  law  as  a  whole  affected  the  income  of  the 
year  1913  for  ten  months  only  and  not  the  entire  year,  and 
since  the  provisions  of  the  law  regarding  withholding  at  the 
source  were  operative  for  the  last  two  months  of  the  year  only, 
and  in  part  from  the  fact  that  the  information  given  in  the 
report  is  somewhat  crude  in  form  and  meagre  in  detail. 

TABLE  I. 
INCOMB  RETURNS  FOR  IftlS. 


Inoomes  for  Tea  Montha^Ending  Deoember  31, 1013. 


Equivmkot  Annual  Inoomee. 


ChaB  in  Thotiaand  DoDan. 


Number  of 
Returns. 


Chasin 
Thousand  DollarB. 


Number  of 
Thousand 

Dollars 
in  Each 

Class. 


Number  of 
Ineome  Re- 
turns per 
Thousand 
Dollars  in 
Each  Class. 


2|to31 

3|to6 

StolO 

10  to  16 

15  to  20 

30  to  25 

25  to  80 

30  to  40 

40  to  50 

50  to  75 

75  to  100 

100  to  150.... 
150  to  200.... 
200  to  250.... 
250  to  800.... 
800  to  400.... 
400  to  500... 
500  to  1.000.. 
1,000  and  orer. 


79.425 

114.4S4 

101.718 

26.818 

11.977 

6.817 

4.164 

4.553 

2.427 

2.618 

908 

785 

311 

145 

04 

84 

44 

01 

44 


3to4 

4to6 

6  to  12 

12  to  18 

18  to  24 

24  to  30 

30  to  36 

36  to  48 

48  to  60 

60  to  90 

00  to  120 

120  to  180 

180  to  240 

240  to  300 

300  to  360 

360  to  480 

480  to  600 

600  to  1.200 

1.200  and  over 


1 
2 
6 
6 
6 
6 
6 
12 
12 


60 
60 
60 
60 
120 
120 
600 


79.426 

57.242 

16.953 

4.470 

1.995 

1.136 

694 

379 

202 

87 

33 

13 

5 

2 

1.5 
0.7 
0.4 
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The  most  general  information  given  in  the  official  report 
concerns  the  number  of  individual  incomes  for  which  returns 
were  made.*  This  is  given  in  a  table  and  chart,  the  essential 
features  of  the  table  being  reproduced  in  the  first  two  columns 
of  the  accompanying  Table  I.  The  remaining  columns  have 
been  added  by  the  writer  to  bring  out  the  significance  of  the 
official  figures. 

The  fact  that  the  returns  are  for  a  period  of  ten  months 
from  March  1,  1913,  to  December  31,  1913,t  and  not  for  the 
calendar  year  1913,  has  been  lost  sight  of  in  most  of  the  popu- 
lar discussion  of  the  results.  It  has,  therefore,  seemed  desirable 
to  add  a  column  showing  the  annual  equivalents  for  the  differ- 
ent income  classes  given  in  the  table.^ 

The  table  contains  a  complete  showing  of  all  income  returns, 
the  obligation  to  make  a  return  being  imposed  upon  all  persons 
having  an  annual  income  of  $3,000  and  upwards,  or  who  had 
for  the  ten  months,  March  to  December,  1913,  an  income  of 
$2,500  or  upwards.  Since  married  persons  enjoy  an  exemption 
of  $4,000,  the  returns  include  some  incomes  not  subject  to 
taxation.  No  record  of  this  number  is  given  in  the  report, 
information  concerning  the  number  of  married  and  "single" 
persons  being  given  not  by  classes  of  income  but  only  for  the 
whole  number  of  returns. 

The  facts  given  in  the  second  column  as  to  the  number  of 
returns  in  each  income  group  have  been  widely  published  by 
the  press  and  much  surprise  has  been  expressed  over  the  fact 
that  the  second  group  of  the  table  is  larger  than  the  first.  It 
has  been  cited  as  a  very  singular  phenomenon,  quite  contrary 
to  our  general  impressions,  that  smaller  incomes  are  much 
more  numerous  than  larger  ones.    The  ingenious  explanation 

*  For  the  United  Statci  m  a  whole  the  tnfonnatioa  ii  given  in  a  chart  ud  table  facing  p.  20,  for  ooUe»- 
tion  dietricte  on  pp.  110-111,  and  for  itatea  on  pp.  112-118. 

t  The  chart  and  table  fodng  p.  20  somewhat  confuse  the  matter  t^  referring  to  the  returns  as  b«ng  for 
the  taxable  period,  March  1  to  December  31, 1914. 

t  In  transfonning  the  income  classes  given  in  the  table  into  their  annual  equivalents,  it  has  been  aiwiiimtd 
that  the  income  reported  for  the  ten  months  was  five  sixths  of  the  annual  income.  In  view  off  the  fact 
that  the  months  omitted  were  those  of  January  and  Februaiy,  1913,  in  which  fall  so  many  of  the  pay- 
ments of  interest  on  securities,  it  is  more  than  likely  that  the  remaining  ten  months  represent  somewhat 
less  than  five  sixths  of  the  annual  income  for  the  year.  But  as  there  is  no  way  of  estimating  with  pre- 
cision the  actual  difference,  we  have  throughout  this  paper  generally  assumed  that  annual  incomes  would 
be  one  fifth  laifor  than  those  reported  in  1913. 
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has  even  been  offered  that  among  the  smaller  income  group 
there  may  have  been  an  extraordinary  amount  of  tax  dodging. 

An  examination  of  the  table  will  show  that  this  apparently 
anomalous  statistical  fact  results  merely  from  the  irregular 
grouping  of  incomes.  If  attention  be  given  to  the  equivalent 
annual  incomes  it  will  be  seen  that  incomes  of  the  first  group 
have  a  range  of  $1,000,  those  of  the  second  of  $2,000,  and 
those  of  the  third  of  $6,000.  In  the  final  column  of  the  table 
here  printed  is  a  statement  of  the  number  of  incomes  for  each 
$1,000  included  in  each  group.  It  will  be  noted  that  in  this 
column  the  distribution  of  incomes  accords  better  with  our 
general  information.  Not  only  is  the  first  group  more  numer- 
ous than  the  second,  but  the  third  group  which,  in  the  original 
statement  is  nearly  as  large  as  the  second,  becomes  only  slightly 
more  than  one  fourth  as  great. 

The  misleading  impression  of  the  ofiicial  table  is  heightened 
by  the  accompanying  chart.  For  the  purpose  of  showing  how 
a  chart  should  not  be  prepared,  it  is  reproduced  here  for  com- 
parison with  a  chart  which  gives  a  clearer  view  of  the  distri- 
bution of  incomes. 

A  comparison  of  these  general  results  with  the  experience 
of  European  countries,  which  have  long  had  income  taxes,  is 
tempting  but  difl5cult.  The  British  income  tax  is  more  com- 
plicated in  its  details  than  the  American  tax,  and  the  ofiicial 
returns  show  the  sources  of  income  but  do  not  show  the  whole 
number  of  incomes  taxed.  From  time  to  time  various  writers 
have  attempted  estimates  of  the  number  of  persons  receiving 
incomes  of  a  certain  size.  With  the  aid  of  figures  drawn  from 
taxes  on  legacies  and  on  houses,  Mr.  L.  G.  Chiozza-Money* 
has  estimated  that  in  1908-09  there  were  in  the  United  King- 
dom 280,000  persons  in  receipt  of  incomes  in  excess  of  £700 
($3,406).  A  comparison  with  the  estimated  population  shows 
this  number  to  be  equivalent  to  625  per  100,000.  Though  the 
minimum  is  higher  in  this  estimate  than  in  the  United  States 
the  proportion  of  persons  receiving  these  incomes  is  notably 
superior  to  that  which  results  from  our  income  tax  figures. 
In  Continental  Europe  incomes  are  taxed  directly  and  the 
number  of  taxable  incomes  is  available  in  the  ofiicial  records. 

•  Ridm  and  Fofcrty,  1910. 
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The  exemptions  are  commonly  much  less  than  in  the  United 
States  and  the  whole  number  of  incomes  taxed  cannot  therer 
fore  be  compared  with  the  similar  figures  here.  While  state- 
ments for  certain  countries  are  available  by  income  classes, 
the  divisions  used  in  the  foreign  figures  do  not  permit  an  exact 
comparison.  The  last  edition  of  Conrad's  HandwMerlyuch  der 
Staatsmssenschaften  gives  a  very  full  statement  of  income 
statistics  from  which  some  facts  may  be  selected  which  at 
least  in  a  rough  way  may  be  compared  with  the  figures  for 
the  United  States.     Such  figures  are  given  in  Table  II. 

Ti^BLE  II. 
INCOMES  IN  FOREIGN  COUNTRIES  AND  THE  UNirED  STATES  COMPARED. 


Country. 


Incomes 

Yew. 

above 
(DoUan.) 

Number. 

1907 

4,000 

64,000 

1907 

2.400 

25.600 

1908 

2,375 

105.000 

1901 

2,500 

1906 

3.000 

12,500 

1913 

3,000 

356.579 

1913 

4.000 

277,499 

Popuhtioi. 


Incomes  per 
100.000  of 
PopuktioD. 


Fnnoe 

Austria 

German  Stotes 

Prussia 

Hamburg 

Saxomr 

United  Stotes  (d) 


(a)  39,262.267 
27,729.600 

38.026.556 

(b)  768^19 

(c)  4.506,601 
96,766.563 
96.765.563 


163 
113 

276 
884 
287 
368 
287 


a)  1906.    (b)  1900.    (o)  1906.    (d)  Eidudinc  Alaska,  Hawaii  and  Porto  Rieo. 

The  lowest  income  here  noted  is  that  which  approaches 
most  closely  in  the  respective  classifications  to  the  United 
States  minimum.  Numbers  differ  widely  according  to  the 
size  of  the  coimtries  considered,  and  reference  to  the  popula- 
tion is  necessary.  France  and  Austria  present  a  marked  con- 
trast, though  the  lower  limit  of  incomes  referred  to  is  much 
higher  in  France,  which  has  the  largest  proportion  of  such 
incomes.  Austria,  with  a  minimum  income  $600  lower  than 
the  United  States  has  not  even  one  third  as  many  incomes 
above  the  minimum.  Comparing  incomes  above  $4,000, 
France  has  somewhat  more  than  half  as  many  as  the  United 
States.  For  the  German  Empire  there  is  no  imperial  income 
tax,  but  such  taxes  are  found  in  most  of  the  states.  The 
table  shows  figures  for  Saxony  for  the  incomes  above  the  $3,000 
minimum,  which  are  a  little  more  than  three  fourths  as  numer- 
ous as  in  the  United  States.     In  Prussia  incomes  in  excess  of 
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$2,400  in  round  numbers  appear  to  be  somewhat  less  than 
three  fourths  as  frequent  in  proportion  to  the  population  as 
are  incomes  in  excess  of  $3,000  in  the  United  States.  Ham- 
burg shows  a  percentage  of  incomes  above  $2,500  much  higher 
than  the  figures  for  the  United  States.  This  higher  percentage 
is  not  due  to  the  lower  minimum  but  rather  to  the  fact  that 
Hamburg  is  a  rich  city,  the  centre  of  the  lucrative  foreign 
commerce  of  the  Empire.  In  the  United  States  no  separate 
figures  are  published  for  corresponding  city  areas,  such  as 
New  York,  Chicago,  and  Philadelphia.  But  we  shall  see  later 
that  as  high  a  proportion  to  the  population  is  found  in  New 
York  State  as  a  whole  as  in  the  city  of  Hamburg.* 

The  foregoing  comparisons  suffer  under  the  fact  that  for  the 
different  countries  compared  the  minimum  income  for  which 
figures  are  given  differs.  This  inconvenience  can  be  removed, 
at  the  cost  however  of  accuracy  of  statement,  by  estimating 
the  number  of  incomes  superior  to  $3,000  per  annum  for  the 
purpose  of  comparing  such  estimate  with  the  population  and 
with  the  figures  for  the  United  States.  In  order  to  make  such 
an  estimate  all  the  facts  concerning  the  incomes  in  these  coun- 
tries were  plotted  in  curves  in  such  way  that  the  height  of  the 
ordinate  at  any  given  point  represented  the  whole  number  of 
reported  incomes  above  that  point.  The  curves  for  the 
different  countries,  with  the  exception  of  Saxony  where  the 
figure  was  already  known,  gave  the  following  estimates  of  the 
number  of  incomes  above  $3,000  in  the  various  countries,  by 
means  of  which  we  have  calculated  the  number  per  100,000 


Country. 


Austria 

FimiMie 

I^uaaut 

Hambarg 

UdtodStatcB. 


«  The  aeeoiMiMidthud  New  Yockocdkotioodiitricts  include  tlwBoroi^  IntbHetiro 

diitricts  the  inoonMifturned  numbered  50,049.   If  we  oomptie  chii  number  with  the  popuktion  of  Man- 
hattan Boi«ii)i,  m  ntuned  in  the  Oeneui  of  1910,  we  find  the  unoMml  number  of  2,142  let 
inhahitanta.   Of  eonne  it  is  to  be  remembered  that  the  tame  are  paid  at  the  prindpal  place  of  t 
and  that  not  all  who  paid  tatci  in  Manhattan  are  reaidente  of  that  Borough. 
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of  the  population.  In  more  convenient  form  this  estimate 
shows  the  larger  number  of  incomes  of  $3,000  and  upwards 
which  is  reported  in  the  United  States  as  compared  with  all 
of  the  countries  included  in  the  comparison  except  the  city  of 
Hamburg. 

In  making  these  comparisons  there  is  tacit  assumption  tiiat 
the  incomes  reported  in  the  United  States  are  a  full  and  com* 
plete  indication  of  the  wealth  of  individuals  in  this  country 
but  there  is  much  reason  to  doubt  whether  the  total  number 
of  returnable  incomes  actually  in  existence  in  the  United 
States  found  its  way  into  the  treasury  reports.  The  system 
of  income  taxation  is  in  its  infancy  and  it  is  more  than  probable 
that  a  considerable  number  of  taxable  incomes  escaped  the  tax 
in  the  first  year  of  its  operation.  Under  the  older  and  more 
vigilant  administration  of  the  tax  in  European  countries  a  fuller 
report  of  all  taxable  incomes  is  probable.  In  presenting  the 
figures  given  in  Column  2  of  Table  I,  the  Secretary  of  the 
Treasury  makes  this  comment  upon  the  completeness  of  the 
returns: 

''It  is  obvious,  upon  the  face  of  the  returns,  that  there  were 
more  than  79,426  persons  out  of  a  total  population  of  approxi- 
mately a  hundred  million  in  this  country  who  had  net  incomes 
of  from  $2,500  to  $3,333  for  10  months— the  taxable  period  for 
the  cal^idar  year  1913.  It  may  be  said  with  equal  truth  that 
there  were  more  than  114,484  people  out  of  our  entire  popula- 
tion who  had  a  net  income  of  from  $3,333  to  $5,000,  and  more 
than  101,718  people  out  of  our  entire  population  who  had  a 
net  income  of  from  $5,000  to  $10,000  for  the  same  period.  It 
is  clear  that  there  were  thousands  of  persons  who  failed  alto- 
gether to  make  a  return  as  required  by  law." 

It  will  be  noted  that  especial  emphasis  is  laid  in  this  state- 
ment upon  the  lowest  income  class  and  indeed  a  consideration 
of  the  figures  themselves  suggests  that  the  returns  in  this  class 
are  not  so  full  and  complete  as  in  the  subsequent  classes. 
Incompleteness  of  the  returns,  particularly  in  this  class,  might 
be  due  in  part  to  a  desire  to  evade  the  tax  but  it  is  much  more 
probable  that  it  results  in  large  measure  from  ignorance  of  the 
requirements  of  the  law.  The  greater  number  of  persons 
whose  income  fell  in  1913  in  the  first  group — equivalent  to 
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$3,000  to  $4,000  per  annum — are  not  in  fact  subject  to  taxa- 
tion because  they  can  claim  the  benefit  of  the  $4,000  exemp- 
tion accorded  married  persons.  That  such  persons  are  re- 
quired to  make  returns  although  not  subject  to  taxation  is 
not  generally  known  among  the  public  and  where  it  is  known 
such  persons  are  prone  to  be  indifferent  about  making  returns. 
If  we  knew  how  many  of  the  persons  who  made  returns  in  1913 
.  were  not  subject  to  taxation  because  of  this  exemption,  we 
should  be  able  to  estimate  how  far  the  factor  now  under  con- 
sideration had  been  at  work  in  reducing  the  whole  number  of 
returns. 

Retiurning  to  the  specific  information  available  in  the  report 
of  the  Commissioner  of  Internal  Revenue  concerning  the 
incomes  in  the  United  States,  our  attention  may  first  be  di- 
rected to  the  geographical  distribution  of  the  returns,  which 
is  shown  by  the  map  accompanying  this  paper  and  by  the 
tables  which  follow.  The  map  shows  the  income  tax  returns 
to  be  numerous  in  a  group  of  states  extending  from  Illinois 
eastward  to  Massachusetts  and  in  California.  Elsewhere 
returns  are  comparatively  few.  When  information  concern- 
ing the  income  tax  returns  was  first  given  to  the  public  it 
received  considerable  attention  in  the  press.  Each  news- 
paper was  of  course  especially  interested  in  its  own  state,  but 
nearly  all  of  them  called  attention  to  the  fact  that  New  York 
State  alone  had  81,972  returns,  or  over  one  fifth  of  the  whole 
number.  In  explaining  this  preponderance,  the  relation  of 
New  York  City  in  the  large  number  of  returns  to  the  state 
was  pointed  out,  but  the  fact  that  New  York  is  also  the  largest 
state  in  population  was  overlooked.  The  states  whose  income 
returns  numbered  over  10,000  are  given  in  Table  III,  giving 
the  number  of  returns  for  the  leading  states,  and  also  compari- 
sons with  the  population. 


Digitized  by  CjOOQ IC 


528 


American  Statistical  A»»oeiati<m. 


[40 


a 


§ 


8 

o 

p 

p 


Digitized  by  VjOOQIC 


41] 


Income  Tax  StaUstica. 


529 


TABLE  III. 

NUMBER  OF  TAX  RETURNS  FOR  INCOMES  EQUIVALENT  TO  S3,000  OR  MORE 
PER  ANNUM.  BY  STATES. 


Ana. 


Betttm. 


AUlDoomM. 

'SKrfSr 

P^  100,000  of 
the  Popuktion  of 

tMtt'of 

Number. 

April  16, 1910. 

Number. 

April  16. 1910. 

Total. 

Urfau. 

Total. 

Urban. 

356^79 

388 

860 

23,114 

26 

64 

81.972 

899 

1.141 

7328 

80 

102 

84.220 

447 

741 

2,719 

36 

69 

32.242 

672 

960 

1.936 

34 

56 

19.667 

822 

1.323 

933 

40 

63 

19;il4 

681 

618 

1.906 

57 

61 

16.078 

337 

628 

1.043 

22 

39 

13.346 

526 

700 

783 

31 

41 

11.816 

369 

846 

642 

19 

46 

228.660 

690 

884 

17.284 

46 

67 

128.029 

241 

764 

6,830 

11 

36 

United  Statci  (a) 

New  York 

PMmqrHrania 

lUinoie , 

California 

MaasadiuaBtta 

Ohio 

New  JerMj 

Miaonri 

Total  for  itatfli  oanied. 
Other  sUtei 


(a)  Biekidiiic  AhdES,  Hawaii,  and  Porto  Rioo.  £ram  which  1,019  returns  were  teceiTed. 

The  eight  states  named  in  the  table  contain  a  little  more 
than  two  thirds  of  all  incomes  returned,  but  they  comprised 
a  little  more  than  four  tenths  of  the  population  of  the  country 
in  1910.  In  making  comparisons  with  the  population  the 
figures  of  the  1910  census  have  been  used.  The  utility  of  such 
comparisons  between  different  states  would  not  be  greatly 
enhanced  by  estimating  the  population  of  1913.  It  may  be 
remarked  that  for  the  United  States  as  a  whole  the  ratio  of 
388  income  tax  returns  per  100,000  of  the  population  of  1910 
becomes  368  when  the  estimated  population  of  1913  is  used. 
In  the  group  of  states  here  named,  the  returns  per  100,000 
inhabitants  are  more  than  twice  as  numerous  as  in  the  rest  of 
the  country.  New  York  stands  at  the  head  of  the  list  in  the 
ratio  to  the  population  as  well  as  in  absolute  numbers,  though 
California  follows  close  behind  in  the  ratio.  The  order  in 
relation  to  population  does  not  follow  that  of  absolute  numbers. 

It  cannot  fail  to  be  noticed  that  the  states  named  are  those 
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which  contain  the  largest  cities  within  their  limits.*  As  it  is 
probable  that  comparatively  few  of  the  persons  receiving 
annual  incomes  of  $3,000  and  more  live  in  rural  communities, 
it  has  seemed  desirable  to  establish  a  further  ratio  between 
the  number  of  income  tax  returns  and  the  urban  population 
which  as  defined  by  the  census  comprises  all  persons  living  in 
communities  of  2,500  inhabitants  and  upwards.  Such  a  com- 
parison shows  that  relatively  the  largest  number  of  income 
tax  returns  is  reported  from  California  and  not  New  York, 
the  smallest  number  being  from  Massachusetts.  Moreover 
there  is  comparatively  little  difference  between  this  group  of 
states  and  the  rest  of  the  country  when  ratios  are  established 
with  the  urban  population  only. 

In  the  foregoing  table  incomes  of  $20,000  and  over  for  ten 
months  in  1913,  equivalent  to  annual  incomes  of  $24,000  and 
over,  are  shown  separately.  These  are  the  incomes  which  in 
1913  were  subject  to  the  additional  tax.  They  are  compara- 
tively few  in  number,  but  are  more  frequent  in  the  states  here 
named  than  in  the  remainder  of  the  United  States. 

The  geographical  distribution  of  $3,000  incomes  for  the 
different  sections  of  the  country,  which  are  familiar  in  census 
usage,  with  ratios  to  the  total  and  urban  population,  is  shown 
in  Table  IV. 

*Tbe  naolta  of  the  fint  UMwnent  make  it  clear  that  the  ineome  tax  ia  primarily  an  urban 
tai.  Over  40  per  eent.  of  the  entire  tax  ia  umm^  h&  Milnavkse  city  alone,  and  more  than 
80  per  oent.  in  the  seventeen  Countiee  containing  dties.  .  .  .  Meaaured  hy  ineom» 
there  are  plainly  more  peraona  capaUe  of  paying  taxes  in  the  city  than  in  the  ooiintry.  .  .  . 
•Ih  Bianaial  Report  of  the  Wiseonain  State  Tas  Comnianon  (lUS),  p.  tl. 
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TABLE  IV. 

NUMBER  OF  TAX  RETURNS  FOR  INCOMES  EQUIVALENT  TO  18,000  OR  MORE  PER 
ANNUM  BY  DIVISIONS. 


Ant. 


Returns. 


All  Inoomes. 


Number. 


Pte  100.000  of 
the  Population  of 
April  15, 1910. 


Total.     Urban. 


Incomes  of  824.000 
Yearly,  and  over. 


Number. 


Pte  100.000  of 

the  Population  of 

April  15. 1910. 


Total.     Urban. 


United  States  (a) 

The  North 

New  England 

Middle  Itlantie 

Bast  North  Central. . . . 
West  North  Central... 

Hie  Sooth 

Booth  Atlantic 

East  South  Central. . . . 
West  South  Central. . . 

TlieWest 

Mountain 

fteiflc 

East  of  MisMippi  River. 
West  of  MiflsiflBippi  River 


356.579 

265393 
32.277 

129.543 
68.720 
35.353 

55,736 
27.595 
10.690 
l7Abl 

34.950 
8.048 
26.902 

268325 

87.754 


388 

477 
493 
671 
430 
312 

190 
266 
142 
267 

512 

480 

1,113 

415 


811 
592 
944 
714 
913 

842 
892 
679 
802 

1.060 

848 

1.129 

808 
959 


23.114 

19.198 
2.956 

10325 
3.996 
1,421 

2376 

1311 

427 

738 

1340 

322 

1318 

19.415 
3,699 


25 

35 
45 
56 
22 
12 

8 
10 
5 


23 
12 
29 

30 
14 


50 

59 
54 
79 
42 
37 

36 
89 
27 
38 

46 
34 
51 

58 

40 


(a)  Etdoding  Alaska.  Hawaii  and  Porto  Rieo,  from  whioh  1,019  returns  were  reeeiv«d. 

This  table  confirms  with  greater  detail  that  which  preceded 
it.  Returnable  incomes  are  vastly  more  numerous  in  the 
North  than  in  the  South  or  West.  But  if  reference  be  had  to 
the  total  population  it  appears  that  relatively  North  and  West 
have  somewhere  about  the  same  number  of  returns,  the  advan- 
tage being  for  the  West.  The  South  falls  far  below.  Quite 
different  is  the  showing  when  comparisons  are  made  with  the 
urban  population.  In  this  comparison  the  South  as  weU  as 
the  West  exceeds  the  North  in  the  number  of  retiums.  There 
is,  however,  less  divergence  among  the  various  sections  when 
the  comparison  is  made  with  the  urban  population  than  when 
it  is  made  with  the  general  population.  The  distribution  of 
returnable  incomes  among  the  different  sections  reflects,  there* 
fore,  the  distribution  of  urban  population  in  those  sections. 

It  may,  howevet^  be  observed  that  the  larger  incomes  are 
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more  frequent  in  the  older  parts  of  the  country.  The  largest 
proportions  are  found  in  New  England  and  the  Middle  States. 
These  divisions,  with  the  Pacific  division,  are  the  only  ones 
which  exceed  the  average  for  the  United  States  and  appear  in 
marked  contrast  to  the  other  parts  of  the  country. 

With  respect  to  the  persons  who  pay  the  income  tax,  the 
report  gives  us  the  further  information  that  78,763  are  single 
and  278,835  are  married.  It  is  to  be  remembered  that  in  the 
income  tax  law  these  words  have  a  significance  different  from 
that  of  the  census  and  similar  statistics.  Under  the  income 
tax  law  the  term  married  is  only  applicable  to  a  married  person 
who  has  a  wife  or  husband,  as  the  case  may  be,  living  with  the 
person  making  the  return.  All  other  persons,  whether  bach- 
elors or  spinsters,  separated,  widowed  or  divorced,  are  single 
for  the  purposes  of  the  income  tax  law.  The  "single"  persons 
of  the  income  tax  payers  are  28  per  cent,  of  the  total  number, 
and  in  the  population  twenty-five  years  of  age  and  upward 
such  '^ single"  persons  are  26  per  cent,  of  the  total.  It  may 
also  be  noted  that  the  278,835  married  persons  represent 
272,153  households,  since  6,682  married  women  living  with 
their  husbands  made  a  separate  return  of  their  incomes. 

Concerning  the  income  represented  by  these  returns  the 
report  gives  no  definite  information,  though  from  the  number 
of  incomes  and  from  the  product  of  the  tax  some  approxima- 
tions may  be  made.  The  normal  tax  of  1  per  cent,  was  levied 
upon  incomes  for  ten  months  in  1913,  in  an  aggregate  amount 
of  $1,272,803,802.  While  this  is  the  taxable  income  it  falls 
short  of  the  true  income,  first  by  the  amount  of  the  personal 
exemptions,  and  second  by  the  income  received  in  the  form  of 
dividends.  The  personal  exemptions  of  $2,500  for  78,760 
single  persons  and  of  $3,333.33  for  272,152  married  persons 
amounted  to  $1,104,084,166,  which  added  to  the  taxable  in- 
come makes  a  total  of  about  $2,400,000,000.  An  additional 
sum  to  represent  dividend  income  would  have  to  be  added  to 
obtain  the  total  income. 

While  the  figures  printed  in  the  report  do  not  give  directly 
the  total  income,  either  for  the  income  tax  payers  as  a  whole 
or  for  any  of  the  different  income  classes  represented  in  sta- 
tistics, such  information,  at  least  so  far  a^the  larger  incomes 
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are  concerned,  can  be  derived  with  the  expenditure  of  no  little 
patience  from  the  figures  giving  the  results  of  the  supertax. 
The  supertax  is  paid  on  the  entire  income  and  is  not  subject 
to  deductions  either  for  personal  exemptions  or  for  income  from 
dividends.  It  is  paid  at  varying  rates  on  the  excess  of  total 
incomes  over  $20,p00.  The  report  of  the  Commissioner  of 
Internal  Revenue  gives  the  product  of  this  tax  according  to 
the  several  rates  of  taxation,  as  follows: 


Income  CImb,  ThouaandB  of  DoUus. 

Rate  of 
Taxation. 
Fbr  Cent. 

Tax  Collected. 

20  to  50 

S2,034J64 

60  to  75 

1,645,630 

75  to  100 

1,323,023 

100  to  250 

3,835.948 

250  to  500 

2,334,583 

500  and  owr 

3,437,850 

Total 

$15,511  797 

The  combination  of  the  figures  here  given  with  those  in  a 
previous  part  of  the  report  in  regard  to  the  number  of  incomes, 
enables  us  to  analyze  each  of  the  several  tax  classes.  Thus 
taxation  at  1  per  cent,  falls  in  part  on  incomes  exceeding  $20,- 
000  but  less  than  $50,000,  and  in  part  on  incomes  exceeding 
$50,000.  We  know  the  aggregate  amoimt  of  tax  which  is  paid 
at  the  rate  of  1  per  cent.  It  is  obvious  that  on  all  incomes 
higher  than  $60,000,  the  first  $30,000  over  the  untaxed  mini- 
mum of  $20,000  is  taxed  at  1  per  cent.  As  we  know  the 
number  of  such  incomes  the  amount  of  the  incomes  so  taxed 
can  be  determined  and  also  the  amount  of  the  tax  upon  it. 
Having  ascertained  the  taxation  at  1  per  cent,  upon  all  in- 
comes over  $50,000,  we  can  deduct  this  from  the  total  receipts 
at  1  per  cent.,  to  find  how  much  is  attributable  to  the  first 
class,  namely  $20,000  to  $50,000.  The  amount  collected  by 
this  taxation  multiplied  by  100  represents  the  income  which 
is  so  taxed. 

A  similar  process  can  be  applied  to  taxation  at  the  rate  of 
2,  3,  4,  and  5  per  cent.,  respectively,  while  for  the  taxation  at 
6  per  cent,  no  calculation  is  necessary,  as  all  income  above 
$500,000  is  taxed  at  this  uniform  rate.  The  results  are  shown 
in  Table  V. 
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TABLE  V. 

ANALYSIS  OF  ADDITIONAL  TAX.  SHOWING  UPON   WHAT  INCOMES  BACH  TAX  RATE 

FALLS. 


Line 
Number. 

TaxCIuB. 
Thooauids 
of  Dollars. 

Inoame 

Claa, 

ThouMnds 

ofDoUart. 

Number 

of 
Incomes 
Taxed. 

Amount 
of  Each 
Income 
Higher 

than  the 
ClaM 

Taxed  at 

thiaRate. 

Taxpaid 

bjrEadh 

Income 

Clan. 

Total 

Income 

Taxed  in 

Each  Clam 

at  This 

Rate. 

1 

2 

3 

4 

6 

5 

7 

8 

9 

10 

11 

12 

13 

14 

15 

15 

17 

18 

19 

20 

21 

22 

23 

24 

20  to  50 
taxed  at  1% 

50  to  75 
taxed  to  2% 

75  to  100 
taxed  at  3% 

100  to  250 
taxed  at  4% 

250  to  500 
taxed  at  5% 

500  and  over 
taxed  at  5  % 

20-50 
60-75 
76-100 
100-260 
260-500 
500  and  over 

60-75 

76-100 

100-250 

260-500 

500  and  over 

75-100 

100-250 

250-500 

600  and  over 

100-260 

250-500 

500  and  over 

250-600 
500  and  over 

500  and  over 

17.951 

135 
28,175 

2318 
998 

1341 
222 
135 

5314 

998 

1341 

222 

135 

2,595 

1341 
222 
135 

1.598 

222 
136 

30.000 
80.000 
30.000 
80.000 
80.000 

25.000 
25.000 
25.000 
25.000 

25.000 
25,000 
25.000 

150.000 
160,000 

250,000 

11370354 
785.400 
299300 
872300 
55.500 
40300 

2.984.754 

847.589 
499300 
520300 
111.000 
57300 

1.545.589 

124323 
930.750 
155300 
101350 

1323.023 

1.598.948 

1382.000 

810.000 

3335.948 

547.063 
1.587300 

2384388 

3.487350 

1187365.400 

78340.000 

29.940.000 

37380.000 

5.550.000 

4.050.000 

298.476.400 

17381.950 

24350.000 

81.025.000 

5360.000 

3376.000 

82381,950 

4.160.757 
31.026.000 

8376!000 

44.100.757 

42348.700 
38300.00O 
20350.000 

95398.700 

12.941.550 
88.760.000 

25 

25 

357 
135 

45.591.550 
57397300 

The  figures  in  Table  V  are  given  by  tax  classes.  They  may 
be  rearranged  to  show  the  incomes  and  the  tax  paid  in  each 
income  class.  Such  a  rearrangement  of  the  material  for 
incomes  of  half  a  million  dollars  and  over  is  given  in  Table  VL 
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Taxation  Cbnes. 
Thouaaadi  of  Dolkra. 

Rate 

of  Tax 

Per 

Cent. 

Portion  of 

Each  Income 

Taxed  at 

Each  Rate 

Taxed  at 
EachRAte 

Tax  paid  at 
Each  Rate. 

Under  20 

0 
1 
2 
3 
4 
5 
6 

0 
130.000 
25.000 
25.000 
150.000 
250.000 
All 

$2,700,000 
4,050.000 
3,375.000 
3,375,000 
20.250,000 
33.750,000 
57.297.000 

$123,057,500 

0 

20  to  50  (line  6.  Table  V) 

$40,500 

50 to 75  (line  12.  Table  \).     ... 

67.500 

101.250 

810.000 

1.687.5(10 

3.437.850 

75  to  100  (Une  17.  Table  V) 

100to250  (line 21.  Table  V) 

250  to  500  (Une  24.  Table  V) 

500  and  over  (line  26.  Table  V)  .... 

$6,145,100 

Without  repeating  the  component  parts  of  each  income  class 
— all  the  materials  are  found  in  Table  V — we  can  gather  the 
following  information  for  total  incomes,  including  the  untaxed 
minimum  of  $20,000,  which  are  subject  to  the  additional  tax. 


Income  ClaneB.  Thousands  of  Dollars. 

Number. 

Income. 

20  to  50 

17.961 

2.618 

908 

1.241 

222 

135 

23.175 

$496,375,000 

50  to  75 

148.281.950 
79.000.767 
166.448,700 

75  to  100 

100  to  260 

250to600  

68.441.660 

500  and  over 

128.067.500 
$1,081,605,977 

Total 

This  leaves  us  with  only  the  incomes  from  $2,500  to  $20,000 
to  determine.  An  approximation  to  the  total  incomes  should 
be  obtainable  from  the  numbers  in  the  different  income  classes. 
The  average  income  in  each  class  has  been  estimated  by  adding 
to  the  minimum  an  amount  equal  to  one  third  of  the  difference 
between  the  maximum  and  the  minimum  of  each  class.  This 
estimate  allows  for  the  fact  already  noted  that  incomes  fall 
off  in  number  as  they  increase  in  amount.  Whether  the  allow- 
ance is  correctly  made  appears  from  a  comparison  of  this 
estimate  for  figures  already  given  for  incomes  over  $20,000. 
To  permit  this  comparison  and  to  secure  a  complete  estimate 
of  total  income  on  this  basis  the  estimate  is  made  for  all 
classes,  though  our  special  interest  at  present  is  in  the  incomes 
under  $20,000.    The  results  are  given  in  Table  VII. 
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TABLE  Vn. 
NUMBER  OF  INCOMES  AND  ESTIMATE  OF  THEIR  AMOUNT. 


Idooiim  ClMBes. 

Number  of 
Returns. 

Eetimated  Income. 

Thooaandb  of  Dollan. 

ATeraee. 

Total. 

2k  to3i 

79.426 

114.484 

101.718 

26318 

11.977 

6317 

4.164 

4.553 

2.427 

2318 

998 

785 

311 

145 

94 

84 

44 

91 

44 

•2.778 

3389 

6,667 

11.667 

16.667 

21.667 

26.667 

33333 

43333 

58333 

83333 

116.667 

166.667 

216.667 

266.667 

333333 

433333 

666.667 

11300.000 

8220,645,428 

•Itos!:::;:::::::::::::::::::::::;:: 

445.228376 

6  to  10 

678.153.906 

10  to  15 

312385306 

15  to  20 

199,620.459 

30  to  25 

147.703.989 

25  to  80 

111,041388 

80  to  40 

151,765,144 

40  to  50 

106,169.191 

60  to  75 

152,715,794 

75  to  100 

83,166334 

100  to  150 

91383395 

150  to  200 

52333.431 

200  to  250 

31.416,715 

250  to  800 

25.066,698 

800  to  400 

27.999372 

400  to  500 

19.066,652 

500  to  1.000 

60.666397 

1,000  ftiulow        

66.000.000 

Total 

357.598 

I2.9S2.729325 

In  applying  the  method  described  to  the  group  receiving 
$1,000,000  and  over,  which,  of  course,  has  no  upper  limit,  it 
was  necessary  to  assign  to  this  group  a  purely  arbitrary  esti- 
mate of  the  average  income.  The  aggregate  of  incomes  under 
$20,000  appears  in  this  table  as  $1,856,533,675,  while  the  esti- 
mate for  the  group  $20,000  to  $500,000  is  $999,528,853.  The 
correct  figure  for  the  group  $20,000  to  $500,000  is  $958,548,477. 
We  have,  therefore,  for  this  large  group  from  $20,000  to 
$500,000  a  direct  comparison  of  actual  figures  and  the  estimate, 
and  it  appears  that  the  correct  figure  is  95.9  per  cent,  of  the 
estimated  figure.  It  seems  proper  to  assume  that  in  the 
estimate  of  incomes  under  $20,000  we  have  the  same  excess. 
Deducting  4.1  per  cent,  from  the  estimate  of  such  incomes  and 
adding  to  the  result  the  correct  figures  for  incomes  from  $20,000 
to  $500,000,  and  for  incomes  for  $500,000  and  over,  as  given 
in  a  former  table,  we  have  a  corrected  estimate  of  an  aggregate 
income  of  $2,862,021,776  for  ten  months  in  1913,  of  all  persons 
who  had  in  that  period  a  minimum  income  of  $2,500.  From 
the  figures  of  the  normal  tax  we  had  already  accounted  for  an 
income  of  $2,370,000,000,  and  if  this  sura  be  deducted  from 
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our  estimate  of  the  total  income  it  would  appear  that  there  is 
a  difference  of  $490,000,000  to  be  explained  by  the  income 
received  in  the  form  of  dividends,  which  is  not  subject  to  the 
normal  tax.  It  will  be  interesting  to  inquire  whether  the  cor- 
poration income  tax  throws  any  light  upon  this  subject  of 
dividend  income. 


Annual 
Incomes 
OOO's 
omitted 


3-4 
4-6 
16-12 
12-18 
18-24 
24-30 
d(V-36 
36-48 


20 


40 


Scale  thousand! 
60  80 


Number 

of 
Returns 


100 


120 


Diafram  I.    Incomes  reported  1013  as  shown  is^report  of 
Commissioner  of  Internal  Revenue 


Annual 
Income 
OOO's 
emitted 


4-6 
6-12 

12-18 
18-24 
24-30 
30-36 

36-48 


10 


20 


Scale  thooMadi 
30  40  50 


60 


70 


■ 
I 
I 


79.426 

114.484 

101.718 

26.818 

11.977 

6.817 

4.164 

4.553 


Number 

of 
Returns 


80 


79.426 
114.484 

101.718 

26.818 

11.977 

6.817 

4.164 

4.558 


Diagram  IL    Incomes  reported  1913 
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The  tax  upon  the  net  income  of  corporations  for  ten  months 
of  1913  produced  $32,456,662.67.  As  the  tax  is  1  per  cent., 
it  was  therefore  levied  upon  a  corporate  income  of  $3,246,000,- 
000.  How  much  of  this  corporate  income  was  distributed  in 
the  form  of  dividends  we  have  no  means  of  knowing.  If 
dividends  averaged  only  4  per  cent,  of  the  reported  capital 
stock  of  $64,000,000,000  for  all  corporations  paying  taxes, 
dividend  payments  would  have  amounted  to  $2,640,000,000.* 
Of  course  all  dividend  payments  do  not  become  personal  in- 
come; a  large  part  of  it  is  corpK)rate  income  of  holding  com- 
panies and  to  some  extent  of  investing  companies,  such  as 
savings  banks  and  insurance  companies.  But  it  does  not 
seem  unlikely  that  as  much  as  $2,000,000,000  becomes  per- 
sonal income.  If  this  be  correct  it  must  be  confessed  that 
such  income  is  not  fully  accounted  for  in  the  calculation  of 
personal  income  which  allowed  only  $490,000,000  for  income 
of  this  nature  to  incpme  tax  payers.  Of  course  a  certain  por- 
tion of  this  dividend  income  goes  to  persons  who  are  not 
affected  by  the  income  tax,  whose  annual  incomes  are  less  than 
$3,000,  but  it  seems  doubtful  whether  the  greater  part  goes 
to  such  persons. 

The  foregoing  computation  necessarily  assumes  that  the 
figures  are  correctly  reported  both  for  the  number  of  incomes 
and  for  the  receipts  at  each  tax  rate.  It  would  seem  unneces- 
sary to  mention  this  assumption  were  it  not  for  the  fact  that 
a  closer  study  of  the  tables  showing  the  returns  of  incomes  on 
pages  112  and  113  of  the  report  with  the  table  giving  the  tax 
receipts,  shows  many  inconsistencies  between  the  tables.  It 
may  be  that  for  the  total  of  the  United  States  the  inaccuracies 
of  the  tables  counterbalance  one  another  and  the  result  which 
we  have  obtained  can  be  regarded  as  substantially  correct. 

Unfortunately  the  method  of  ascertaining  incomes  which  is 
here  indicated  cannot  be  applied  to  the  individual  states 
because  of  inconsistencies  between  the  two  tables  which  are 
combined  in  this  operation.  Some  of  the  inconsistencies  are 
obvious  and  some  lie  below  the  surface.     Some  of  the  most 

*In  hit  work  on  "Inooms"  (New  York.  1915),  p.  146.  Dr.  Soott  Nearing  eitinutea  the  divi- 
dendi  paid  in  1918  fay  the  09rp3ration8  reporting  t9  the  Commissioner  of  Internal  Revenue  at  be- 
tween 2,300  and  2,900  million  djilara. 
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unmistakable  discrepancies  between  the  figures  are  shown  in 
the  following  comparison  of  the  highest  classes  which  are 
indicated  by  the  respective  tables  of  the  Report  of  the  Com- 
missioner of  Internal  Revenue: 


MAXIMTJM  INCOMES  IN  CERTAIN  STATES.  ACCORDING  TO  INCOME  CLASSES  SUBJECT 
TO  ADDmONAL  TA^ 


Stale. 


Highest  Inoome. 


Returns  of  Inoome 
(pp.  112-118.) 


Group  Indicated  by. 


Recapts  from  Additional 
Tax  (pp.  193-103.) 


District  of  0>hmifaia 

Florida 

Geor^a 

Itw^itna 

Nevada 

Alaska 

Arisooa 

Idaho 

Missiarippi 

Montana 

North  Dakoto 

Utah 

Washington 

Wyoming 


I 


1250.000  to  $500,000 

75.000  to  100.000 

100.000  to  250.000 

250.000  to  500.000 

20,000  to  50.000 

50,000  to  75.000 

100,000  to  250.000 

100,000  to  250,000 

100,000  to  250.000 

75.000  to  100,000 

75.000  to  100.000 

100.000  to  250,000 

250.000  to  400.000 

100.000  to  250.000 


$500,000  and  over 
500,000  and  over 
500,000  and  over 
500.000  and  over 
250.000  to  $500,000 


30.000  to 
30,000  to 

Under 
75.000  to 

Under 
50.000  to 

Under 
30.000  to 

Under 


50.000 
50.000 
20,000 
100,000 
20,000 
75.000 
20.000 
50.000 
20.000 


But  there  are  other  discrepancies  which  are  not  so  obvious 
and  which  would  be  revealed  only  by  an  examination  of  each 
state.  Thus  for  North  Carolina  the  table  on  page  112  re- 
ports 2  incomes  between  $250,000  and  $500,000.  The  addi- 
tional taxation  upon  these  2  incomes  would  be  as  follows:  At 
1  per  cent.,  $600;  at  2  per  cent.,  $1,000;  at  3  per  cent.,  $1,500; 
and  at  4  per  cent.,  $12,000.  But  the  actual  receipts  reported 
from  all  incomes  in  North  Carolina  at  the  rates  of  2,  3,  and  4 
per  cent.,  respectively,  were  less  than  the  sums  here  named. 
Again,  in  Michigan  we  find  15  incomes  reported  as  exceeding 
$250,000.  Taxation  at  4  per  cent,  falls  on  that  part  of  such 
incomes  which  is  above  $100,000  and  below  $250,000,  which, 
at  $6,000  for  each  income,  should  give  tax  receipts  of  $90,000 
for  the  15  incomes  to  which  reference  has  been  made,  without 
any  consideration  of  other  incomes  which  may  fall  between 
$100,000  and  $250,000.  But  the  receipts  returned  at  4  per 
cent,  in  the  state  of  Michigan  amount  to  only  $85,228. 
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There  is  no  clue  in  the  report  of  the  Commissioner  of  Internal 
Revenue  as  to  the  cause  of  these  discrepancies.  The  sug- 
gestion naturally  occurs  that  in  some  cases  the  taxes  are  in 
arrears  and  such  an  explanation  would  cover  a  nimiber  of  dis- 
crepancies which  have  been  noted,  but  not  all  of  them.  It 
would  not,  for  instance,  explain  that  in  the  state  of  Nevada  a 
tax  has  actually  been  paid  upon  an  income  which  can  be  esti- 
mated at  $256,000,  while  no  income  higher  than  $40,000 
appears  in  the  tabulation  of  returns.  Moreover  there  is  no 
suggestion  in  the  report  of  the  treasury  officials  that  any  con- 
siderable proportion  of  the  income  tax  is  in  arrears.  According 
to  the  best  information  which  I  can  obtain  on  the  subject  the 
discrepancies  between  the  tables  are  due  to  the  fact  that  they 
have  been  made  by  diBFerent  sets  of  clerks,  and  that  no  effort 
has  been  made  to  check  them  one  against  the  other.  It  also 
appears  that  classifications  have  been  made  at  different  periods 
of  the  year  and  that  some  of  the  discrepancies  may  be  due  to 
changes  in  the  classifications  which  had  taken  place  as  a  result 
of  the  activities  of  the  treasury  department.* 

In  view  of  the  discrepancies  to  which  attention  has  been 
called,  we  may  well  hesitate  to  attempt  to  ascertain  the 
amount  of  incomes  for  any  lesser  areas  than  for  the  whole 
United  States.  With  the  exception  of  the  state  of  New  York, 
of  which  it  forms  a  part,  the  Borough  of  Manhattan  with  its 
50,000  taxable  incomes  is  the  largest  group  in  the  United  States. 
The  number  is  probably  large  enough  to  render  of  compara^ 
tively  little  significance  the  idiosyncrasies  of  the  tables  to 
which  we  have  referred.  Subject  to  these  reservations  we  can, 
therefore,  ascertain  for  the  Borough  of  Manhattan  the  dis- 

*  The  matter  henin  idened  to  ma  fobmitted  to  the  CommuBoner  of  Intenial  Rercinw,  iHbo«  inider 
date  of  April  6, 1915,  replied  eoneenung  the  dteorepaneiei  which  hare  been  noted  in  part  aa  foUom: 

"In  reply  yw  are  adriaed  that  the  table  on  pafes  U^llS  ibom  the  eorreet  ebaifioatlona,  nii]n«riea]l7 
Iff  itatee,  and  nae  eompiled  fay  thii  oiBoe  from  the  indindnal  retoma  thenaelvei. 

"The  reoeipto  ahown  in  the  table  on  pafes  198-108.  both  itema  fagr  atatea  and  totah,  repceaeBt  theaotoal 
ooUeetiona  for  the  fiaeal  year  ended  June  80. 1914,  yerilied  by  thia  office  aa  of  that  date.  The  ehaMfica- 
tiona  of  income  ibown  in  thia  table,  honever.  are  baaed  on  the  leporto  of  GoUeetoia  of  Internal  Befemie 
from  the  faetB  before  them  at  the  time  of  their  reporta;  and  the  exifeociea  of  adrnmiotration  wiD 
not  permit  the  office,  at  the  pceaeot  time,  to  traee  the  Taikna  chantea  that  have  oince  been  made,  or 
that  haye  been  required  to  be  made,  in  indindual  ntumi  aa  originally  rendered." 

One  cannot  feel  that  the  explanation  ie  aofajeot  to  any  other  intcriMtation  than  that  gi^en  in  tlM  text. 
While  the  writer  amerU  in  the  flrrt  paragraph  that  the  table  OB  pagia  112  and  118  ohonB  the  comet  elMH- 
ficatiooa  beeanae  they  were  compiled  in  the  central  office,  one  eannot  feel  eomplete  aaaurance  of  tUa  faet 
when  we  have  a  record  of  reeeipta  on  ineomee  higher  than  any  of  thoae  named  in  the  nhaiftnatinn.  The 
oormpondenee  admita  the  diacrepandee  and  doea  not,  I  feel,  offer  any  eaplanatioa  of  their  canae. 
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tribution  of  incomes  represented  by  the  returns.    This  is 
shown  in  Table  VIII. 

TABLE  Yin. 
INCOME  TAX  PAYERS  AND  INCOMES-BOROUGH  OF  MANHATTAN. 


Tax  Payen. 

Inoomee. 

IneomeCluNS. 
Thouaands  of  Dollan. 

Number. 

Per  Cent. 

of 
U.S.ToUl. 

Total. 

Percent. 

of 
U.S.  Total 

2.6  to  20 

44.481 

4.068 
607 
293 
363 
91 
76 

6.668 

50,049 

13.3 

22.5 
26.6 

V. 

41.0 
56.3 

23.6 

14.0 

1259.152.196(a) 

109,592.400 
37,802.233 
26,306,233 
46.287326 
26,170.100 
96.779,417 

342.940.026 

602.092.221(b) 

14.6(a) 

20to60 

22.1 

50  to  76 

25.5 

76  to  100 

33.3 

100  to  250 

27.8 

260  to  500 

33.9 

500  and  over 

78.6 

20andoTv 

31.7 

Total 

21.0(b) 

(a)  Ertimated.    (b)  Partly  eetimated. 

It  will  be  noted  that  while  Manhattan  has  14  per  cent,  of 
all  the  taxpayers,  the  income  which  they  represent  is  21  per 
cent,  of  the  total  estimated  income  in  the  United  States. 
Generally  speaking,  the  share  attributable  to  Manhattan 
grows  as  the  incomes  become  larger.  The  reader  will  not 
fail  to  observe  that  more  than  half  of  all  the  incomes  of  $500,- 
000  and  over  are  in  Manhattan  and  that  the  income  which 
they  represent  is  more  than  three  fourths  of  all  the  income  of 
this  class  in  the  United  States. 

It  would  fall  short  of  a  complete  analysis  of  the  available 
figures  were  we  to  neglect  the  fiscal  aspects  of  the  tax.  Besides 
considerations  affecting  the  distribution  of  incomes  there  are 
others  which  are  derivable  from  the  report,  and  concern  the 
weight  of  taxation,  its  geographical  distribution,  and  its 
future  fruitfulness,  which  may  well  engage  our  attention. 

In  a  taxation  system  as  composite  as  the  income  tax  with  its 
exemptions  and  graduated  rates,  there  is  an  interest  in  ascer- 
taining the  total  weight  of  the  tax  with  reference  to  the  total 
income.  The  total  product  of  the  tax  in  1913  was  $28,253,534, 
and  this  was  levied  according  to  our  calculations  upon  a  total 
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income  of  $2,862,021,776.  Disregarding  all  exemptions, 
therefore,  the  taxes  paid  both  as  normal  and  as  additional 
tax  amounted  to  approximately  1  per  cent.  (0.98)  of  the 
total  income  of  persons  subject  to  income  taxation.  In  the 
B^gg^gBi^  the  normal  tax  was  equivalent  to  0.44  per  cent,  of 
the  total  income  as  computed.  In  view  of  the  progressive 
taxation  of  the  supertax,  it  would  be  desirable  to  carry  out 
calculations  similar  to  those  indicated  for  each  income  class. 
Such  a  problem  offers  considerable  difficulty  on  account  of  the 
scanty  material  at  our  disposal,  regarding  the  normal  tax. 
Foi*  the  additional  tax,  however,  exact  information  is  avail- 
able. Table  IX  exhibits  the  amount  of  additional  tax  paid 
by  each  income  class  and  the  resulting  rate  of  taxation. 

TABLE  IX. 
INCOMES  OF  $20,000  OR  MORE  AND  ADOmONAL  TAX  PAID. 


Inooznes. 

AddiUonalTazFkid. 

Income  Class  Thousvids. 

Number. 

Amount. 

Amount. 

Per  Cent,  of 
Total  Income. 

20  to  50 

17,961 

2,618 

998 

1,241 

222 

135 

•496,375,400 
148.281,950 

79,000,767 
166,448,700 

68.441.660 
123.057,500 

$1,370,554 
1,133,039 
922,923 
3,617,498 
2.323,688 
6.145,100 

0  28 

50  to  75 

0  76 

75  to  100 

1  17 

100  to  260 

2  17 

250  to  500 

8  39 

500  and  orer 

4  13 

Total 

23.175 

11,081,605.977 

$15,511,797 

1  43 

Our  table  compares  the  total  additional  tax  paid  with  the 
total  income  of  the  persons  subject  to  such  tax  and  not  with 
their  taxable  income  alone.  While  incomes  of  over  $500,000 
are  subject  to  an  additional  tax  of  6  per  cent.,  this  rate 
applies  to  the  excess  over  $500,000 — ^not  to  the  total  income. 
A  person  enjoying  an  income  in  excess  of  $500,000  pays  his 
additional  tax  in  the  manner  shown  in  Table  VI,  namely, 
no  additional  tax  on  $20,000,  1  per  cent,  on  the  next  $30,000, 
2  per  cent,  on  the  next  $25,000,  3  per  cent,  on  the  next  $25,000, 
4  per  cent,  on  the  next  $150,000,  5  per  cent,  on  the  next 
$250,000,  and  6  per  cent,  on  all  beyond  that,  or  beyond 
$500,000.  A  person  therefore  with  an  income  of  $600,000 
would  pay  additional  taxes  to  the  amount  of  $26,050,  equiv- 
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alent  to  4.34  per  cent,  of  his  entire  income.  His  total  tax 
would  be  increased  by  the  normal  tax  which  by  reason  of  the 
personal  exemption  and  the  omission  of  incomes,  if  any,  from 
dividends,  would  be  somewhat  less  than  1  per  cent.  His  total 
taxation,  if  he  were  married  and  had  no  income  whatever  from 
dividends,  would  be  5.33  per  cent,  of  his  total  income,  while 
if  we  could  assume  the  extreme  case  that  all  his  income  arose 
from  dividends,  his  total  taxation  and  his  additional  taxation 
would  be  identical,  namely,  4.34  per  cent,  of  his  total  income. 
Table  IX  refers  to  the  additional  tax  only,  and  shows  that  it 
increases  from  an  average  of  0.28  per  cent,  on  the  incomes  over 
120,000  and  less  than  $50,000,  to  4.13  per  cent,  for  the  highest 
income  class. 

While  we  know  that  the  normal  tax  averages  0.44  per 
cent,  of  total  income  of  all  classes,  we  cannot  add  this  figure  to 
the  rates  above  calculated  for  the  additional  tax  in  the  several 
income  classes,  to  determine  total  taxation  in  each  class. 
There  are  no  figures  given  in  the  official  documents  showing 
receipts  from  normal  tax  by  income  classes,  nor  can  these 
figures  be  calculated  with  any  degree  of  precision.  We  could 
indeed  estimate  the  distribution  of  income  below  the  tax 
limit  for  normal  taxation  with  a  slight  degree  of  error.  For  if 
we  assume  that  the  married  and  unmarried  taxpayers  are 
evenly  distributed  among  the  different  income  classes,  we 
have  only  to  distribute  the  exempted  income  (p.  532)  in 
proportion  to  the  number  of  taxpayers  in  each  class.  If  we 
should  deduct  the  personal  exemptions,  so  estimated,  from 
the  aggregate  income  of  each  tax  class  as  computed  or  estimated 
in  the  earlier  part  of  this  paper,  we  should  have  a  series  of 
figures  from  which  we  could  derive  the  proportion  of  the  normal 
tax  receipts  attributable  to  each  tax  class,  always,  be  it  noted, 
under  the  assumption  that  dividend  income  is  distributed 
among  the  different  classes  in  the  same  proportion  as  other 
income.  By  such  a  calculation  we  reach  the  tentative  result 
that  incomes  under  $20,000  paid  $5,409,000  normal  tax  and 
incomes  above  that  sum  $7,319,000.  If  such  were  the  receipts 
they  were  equivalent  to  a  tax  of  0.30  per  cent,  on  total  income 
of  persons  with  less  than  $20,000,  and  0.68  per  cent,  on  total 
income  of  persons  with  larger  incomes.     But  these  results 
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would  doubtless  be  changed  if  we  knew  an3rthing  about  the 
distribution  of  dividend  income.  If  dividend  income  is  more 
frequently  a  constituent  part  of  larger  than  of  smaller  incomes, 
then  the  amount  of  normal  tax  paid  by  incomes  under  $20,000 
would  be  greater  than  the  sum  given  above  and  the  average 
rate  of  taxation  would  be  also  greater,  while  the  converse  would 
be  true  as  respects  incomes  over  $20,000.  How  large  the 
change  might  be  it  would  be  hazardous  to  estimate.  The  pos- 
sible limits  can  be,  however,  pointed  out.  If  there  were  abso- 
lutely no  dividend  income  received  by  persons  having  less 
than  $20,000  income,  the  normal  tax  paid  by  such  persons 
would  have  been  $7,478,763  or  0.42  per  cent,  of  the  total 
income  of  this  class.  And  if  all  the  dividend  income  be- 
longed to  those  whose  incomes  exceeded  $20,000,  their  normal 
tax  would  have  been  $5,249,275  or  0.48  per  cent,  of  the  total 
income  of  this  class.  It  is  clear  that  whatever  the  distribu- 
tion of  dividend  incomes,  as  between  these  two  groups,  the 
normal  tax  would  always  form  a  larger  percentage  of  the 
total  income  of  the  group  with  higher  incomes,  than  of  the 
group  with  lower  incomes. 

The  conclusion  seems  to  be  warranted  that  for  incomes 
of  less  than  $20,000  the  total  taxation  which  is  all  normal 
tax  probably  does  not  exceed  four  tenths  of  1  per  cent,  of  the 
total  income  of  this  group.  It  is  further  clear  that  to  the 
rates  for  the  additional  tax  shown  in  Table  IX  for  incomes  of 
$20,000  and  over,  there  must  be  added  for  the  normal  tax  a 
figure  which  is  somewhere  between  0.45  and  0.65  per  cent,  of 
the  total  income,  if  we  are  to  ascertain  the  total  rate  of  in- 
come taxation  for  these  classes. 

If  for  reasons  already  stated  we  must  forego  an  attempt  to 
compare  geographically  the  number  of  incomes  with  the 
amount  of  such  income,  the  tax  receipts  throw  some  light  upon 
how  far  the  distribution  of  income  by  numbers  differs  from 
that  by  amounts.  In  Tables  X  and  XI  figures  are  given  for 
the  amount  of  tax  receipts,  both  for  the  normal  tax  and  the 
additional  tax,  with  relative  figures  showing  also  the  dis- 
tribution of  taxable  incomes,  for  the  same  geographical  areas 
as  figured  in  our  previous  tables. 
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TABLE  X. 
INCOMES  AND  TAX  RECEIPTS  BY  LEADING  STATES,  1013. 


Inoomee  Subject  to  Normal  Tax. 

Incomes  Subject  to  Supertax. 

Am. 

TaxPfcid. 

Percent. 
Distribution. 

Taxftud. 

Percent. 
Distribution. 

Tax 
Pkid. 

Number 
of  Incomes. 

See 
Table  lU. 

Tax 
Pkid. 

Number 
of  Incomes. 

See 
Table  in. 

United  Stotee 

New  Yotk 

112,711,060 

5.445.037 
1343.747 
880.028 
404,761 
670313 
354311 
338,565 
287376 

0.715.738 
2.005322 

100.0 

42.8 
0.8 
6.0 
8.0 
5.3 
2.8 
2.7 
2.3 

76.4 
23.6 

100.0 
22.0 

64.1 
35.0 

115306332 

7,076360 
1,032348 
1,106,143 
385313 
835378 
540307 
378.101 
300.182 

12.723,007 
2,781325  • 

100.0 

45.6 
12.5 

82.1 
17.6 

100.0 
81.7 

PtanqrhrBiua 

11.8 
8.4 

Ckliforau 

4.0 

Sfer^*":::::- 

8.2 
4  5 

New  Jeney 

3.4 

li  jZ™:     

2.8 

ToUl 

74.8 

Othe^Utee 

25.2 

TABLE  XI. 
INCOMES  AND  TAX  RECEIPTS  BY  GEOGRAPHICAL  DIVISIONS,  1013. 


Incomes  Subject  to  Normal  Tax. 

Incomes  Subject  to  Supertax. 

Ai«a. 

TaxPtud. 

Percent. 
Distribution. 

Tax  Paid. 

Percent. 
Distribution. 

Tax 
Paid. 

Number 
of  Incomes. 

See 
Table  IV. 

Tax 
Paid. 

Number 
of  Incomes. 

See 
Table  IV. 

Uniited  States 

The  North 

112,711,060 

10306.750 

1.020.403 

7.028340 

1.778.710 

670307 

1380325 
700.738 
225342 
468345 

814.766 
182308 
632.458 

10.753.342 
1.057,708 

100.0 

82.7 
8.3 
55.3 
14.0 
5.3 

10.0 
5.5 
1.8 
3.6 

6.4 
1.4 
5.0 

84.6 
15.4 

100.0 

74.5 
0.0 
36.3 
10.2 
0.0 

15.6 
7.7 
2.0 

4.8 

0.8 
2.2 

7.5 

75.4 
24  6 

115305332 

14.003.115 

1.432.073 

0387300 

2,621.603 

651.140 

881.661 
626.080 
73383 
180.708 

530.456 

70.011 

460.445 

14.142338 
1.362.304 

100.0 

00.0 
0.2 
60.5 
16.0 
4.2 

5.7 

4.0 

.5 

1.2 

3.4 

.5 

3.0 

01.2 
88 

100.0 
83.1 

NewEndand 

Middle  Atlantic.... 
East  North  Central 
West  North  Central 

The  South 

12.8 
46.8 
17.3 
6.1 

10.3 

South  Atlantic 

East  South  Central. 
West  South  Central 

The  West 

5.2 
1.8 
3.2 

6.7 

Mountain 

1.4 

P^fk}. . . . 

5.3 

East    of    Missimippi 
RiTer 

84  0 

West    of    MimisBippi 
River 

16  0 
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Table  X  shows  that  New  York  and  Pennsylvania,  of  all 
the  states  named,  pay  a  larger  proportion  of  the  normal  tax 
than  their  proportion  of  the  total  number  of  incomes.  This 
points,  of  course,  to  larger  average  incomes  than  elsewhere. 
In  like  manner  these  two  states  pay  a  larger  percentage  of  the 
supertax  than  their  share  of  the  number  of  incomes  subject  to 
such  tax.  It  is,  however,  both  as  respects  normal  tax  as 
well  as  supertax,  only  in  the  case  of  New  York  that  the  dis- 
crepancy is  marked. 

Table  XI  showing  geographical  divisions,  emphasizes  the 
fact  that  tax  receipts  not  only  for  the  normal  tax  but  espe- 
cially for  the  additional  tax,  are  more  concentrated  in  the 
North,  and  particularly  in  the  Middle  Atlantic  section,  than 
are  the  incomes  subject  to  taxation. 

The  total  receipts  for  the  first  ten  months'  experience  in 
the  tax  were,  .as  has  already  been  stated,  upwards  of  $28,- 
000,000.  It  may  be  noted  that  for  the  year  1914  the  Secretary 
of  the  Treasury  estimates  the  receipts  from  the  personal  in- 
come tax  at  $40,000,000.  At  the  first  blush  it  might  seem  that 
the  estimated  increase  was  somewhat  excessive  but  there  are 
several  factors  which  enter  into  the  probabilities  of  the  case. 
Some  of  them  are  indicated  by  the  Secretary  of  the  Treasury, 
and  others  are  not  mentioned  though  doubtless  they  con- 
tributed towards  forming  his  judgment  of  the  probable  in- 
come. 

There  are  at  least  six  factors  which  would  lead  us  to  antici- 
pate greater  receipts  from  the  personal  income  tax  in  1914 
than  in  1913: 

1.  The  tax  in  1914  will  aflfect  the  whole  year's  income  and 
this  in  itself  would  account  for  an  addition  of  one  fifth  to  the 
receipts  were  no  other  persons  taxed  than  those  who  made 
returns  in  1913. 

2.  The  returns  for  1914  will  include  the  income  for  Jan- 
uary and  February  of  that  year,  months  which  were  omitted 
in  1913  and  also  months  in  which  certain  kinds  of  income,  es- 
pecially receipts  from  interest  upon  securities,  are  abnormally 
heavy. 

3.  The  system  of  taxation  at  the  source  will  be  in  full  vigor 
in  1914.     Apart  from  the  fact  that  this  may  lead  to  a  more  ac- 
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curate  ascertainment  of  incomes,  there  can  be  no  doubt  that 
such  taxation  at  the  source  will  aflfect  the  incomes  of  persons 
not  really  subject  to  taxation  because  of  the  failure  of  large 
numbers  of  persons  who  are  receiving  income  in  compara- 
tively small  quantities  from  interest  on  securities  to  make 
the  necessary  declarations  of  exemption. 

4.  With  the  natural  growth  of  population,  other  things 
being  equal,  a  larger  number  of  persons  would  probably  be 
subject  to  the  income  tax  in  1914  than  in  1913. 

5.  The  tax  for  1914  will  probably  be  levied  more  fully  than 
in  1913  and  the  evasions  of  the  tax,  either  through  willful  tax 
dodging  or  through  ignorance  of  the  law,  will  be  less  frequent. 

6.  As  the  incomes  for  the  year  will  be  larger,  they  will,  so 
far  as  the  additional  tax  is  concerned,  often  be  subject  to 
taxation  at  higher  rates.  Thus  a  person  whose  income  in  1913 
was  exactly  $20,000  was  not  subject  to  the  additional  tax, 
but  his  income  for  1914  will  be  at  least  $24,000  and  the  excess 
over  $20,000  will  be  taxable  at  1  per  cent. 

As  a  partial  offset  to  these  various  factors  which  will  tend 
to  increase  the  productivity  of  the  income  tax  in  1914  as  com- 
pared with  1913,  we  must  take  into  account  the  fact  that  the 
general  condition  of  business  was  less  prosperous  in  1914  than 
in  1913.  That  this  element  will  have  some  effect  can  hardly 
be  doubted  although  the  extent  of  its  influence  is  not  susceptible 
of  measurement. 

From  the  meagre  and  incomplete  figures  which  we  have 
attempted  to  analyze  in  this  paper,  the  most  obvious  conclu- 
sion is  the  need  for  far  more  complete  information  in  regard  to 
incomes  and  the  income  tax  than  we  now  possess.  Returns 
for  the  year  1914  are  now  in  the  hands  of  the  internal  revenue 
officials.  Let  us  hope  that  next  year  the  Commissioner  of 
Internal  Revenue  will  tell  us  what  these  returns  really  contain. 
The  system  of  taxation  at  the  source  will  be  in  full  vigor  and 
new  and  interesting  questions  will  arise  which  can  only  be 
answered  by  a  much  more  detailed  analysis  of  the  figures. 
There  seems  to  be  no  reason  why  the  public  should  not  know 
for  each  income  class  not  only  the  number  of  persons  included 
in  it,  but  also  how  many  are  single,  how  many  are  married, 
what  is  the  amount  of  exempted  income,  what  the  amount  of 
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dividend  income,  what  the  amount  taxed  at  the  source;  the 
amount  of  taxable  income  and  the  product  of  the  tax.    Such 
an  analysis  would  be  easily  derivable  from  the  income  tax 
returns.    If  the  information  given  is  to  be  valuable,  consider- 
able attention  must  be  given  to  taxation  at  the  source,   and 
salary  payments  should  be  distinguished  from  interest  pay- 
ments.   If  this  is  done  we  should  be  able  to  distinguish  income 
from  salaries  and  similar  sources,  that  from  dividends  and  that 
from  interest.    Furthermore  it  would  seem  a  comparatively 
simple  thing  to  ascertain  revenues  from  business  undertakings. 
There  are  also  some  special  questions  on  which  the  public 
is  entitled  to  information.    One  of  them  concerns  particularly 
the  income  received  from  dividends.    Such  an  analysis  of  the 
net  income  of  cor()orations  as  would  show  how  much  of  this 
income  is  distributed  in  the  form  of  dividends,  is  highly  desir- 
able.   It  is  also  important  to  ascertain  how  much  of  such 
dividend  income  goes  to  other  corporations  and  is  taxed  again 
through  their  income  tax,  and  how  much  of  it  goes  to  individ- 
uals.   If  the  latter  point  were  ascertained  and  the  declarations 
of  the  individual  income  tax  properly  tabulated,  we  should  be 
able  to  see  how  much  of  the  tax  on  the  dividends  falls  upon 
those  persons  who  are  liable  to  income  taxation,  and  how  much 
falls  upon  persons  who  are  not  so  liable,  either  because  their 
income  is  less  than  $3,000  per  annum  or  because  they  are  edu- 
cational and  other  institutions  exempted  from  the  payment  of 
the  tax.    A  further  question  which  will  be  of  particular  inter- 
est in  the  coming  year,  when  the  system  of  taxation  at  the 
source  is  in  full  swing,  relates  to  the  payment  of  interest  by 
corporations.    Under  the  law  the  tax  on  such  interest  must 
be  paid  at  the  source  unless  there  is  filed  for  the  individual 
recipients  declarations  of  exemption.     It  is  undoubtedly  a 
fact  that  a  considerable  number  of  holders  of  small  amounts 
will  not  file  such  notices  of  exemption  and  that  consequently 
so  far  as  the  interest  on  the  securities  is  concerned  it  will 
really  be  paid  for  persons  who  are  not  subject  to  the  personal 
income  tax.    If  the  amount  of  tax  paid  at  the  source  by  cor- 
porations should  be  compared  with  the  aggregate  interest 
noted  in  the  individual  returns  as  taxed  at  the  source,  we 
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should  then  be  able  to  ascertain  how  far  the  former  exceeded 
the  latter. 

These  are  simple  illustrations  of  the  kind  of  information 
which  could  be  derived  from  the  income  tax  returns  if  they 
were  properly  systematized  and  presented  to  the  public. 
They  are  in  fact  a  veritable  mine  of  economic  information, 
but  it  is  a  mine  which  needs  to  be  worked.  Surely  the  govern- 
ment must  have  at  its  disposal  the  advice  of  expert  economists 
and  statisticians  who  could  show  what  facts  ought  to  be  pre- 
sented to  the  public,  and  how  the  material  should  be  analyzed 
to  obtain  such  information.  Unless  appearances  are  mis- 
leading, the  Commissioner  of  Internal  Revenue  did  not  seek 
such  advice  in  preparing  his  first  report.  With  a  full  year's 
returns  for  1914,  and  with  the  system  in  complete  operation, 
it  is  to  be  hoped  that  these  problems  will  receive  more  adequate 
attention. 


Digitized  by  CjOOQ IC 


550  American  Statistical  Association.  [62 

OLD  AGE  AND  THE  INDUSTRIAL  SCRAP-HEAP. 
By  Abthub  J.  Todd,  UnivenUy  (^  PUUburgh, 


The  problem  of  "dead  weight"  in  a  population  is  one  of 
the  most  delicate  questions  in  the  whole  range  of  social 
economy.  Statisticians  commonly  reckon  as  dead  weight,  or 
houches  inutHes,  children  imder  15  and  adults  over  60.  Na- 
tional morality,  no  less  than  national  productive  capacity, 
is  to  be  measured  by  the  general  treatment  accorded  these 
age  groups.  Primitive  men  settled  the  matter  rather  summar- 
ily by  infanticide,  killing  oflf  the  aged,  or  "reasoned  neglect." 
Andrew  Lang  once  described  in  his  own  inimitable  way  how 
some  savages  used  to  put  their  old  gentlemen  up  in  trees,, 
and  then  after  singing  "the  fruit  is  ripe!"  shook  the  trees  and 
clubbed  the  aged  unfortunates  as  they  tumbled  down.  Inci- 
dentally he  expressed  the  hope  that  America  would  not  re- 
vive the  custom! 

The  storm  of  indignant  protest  which  greeted  Dr.  Osier's 
Johns  Hopkins  address  indicated  that  we  are  by  no  means  ready 
to  grant  that  men  have  outlived  their  comparative  usefulness 
at  40,  or  have  become  utterly  useless  above  60.  TroUope's 
earlier  sentence  of  painless  extinction  for  the  elderly  person 
was  repudiated  no  less  roundly.  And  that  the  protests  were 
not  mere  spasms  of  sentimentality  is  proved  by  the  stores  of 
facts  brought  forth  to  show  what  the  world  would  have  lost 
in  nearly  every  field  of  hiunan  activity  had  the  Osier  suggestion 
been  taken  seriously.  Dexter,  for  instance,  showed  that 
eminence  in  twenty  fields  was  reached  only  at  a  median  age 
of  54.  The  average  distribution  of  all  persons  below  40  in  a 
company  of  6,983  Who's  Who  eminences  footed  up  only  some 
16  per  cent.  There  is  little  doubt  that  longevity  is  increasing; 
we  have  good  reason  to  believe  that  the  average  lease  of  life 
has  doubled  in  the  last  three  hundred  years.  But  that  is  not 
all:  The  level  of  old  age  also  is  rising.  Doctor  Johnson 
suggested  35  as  the  point  after  which  a  man's  steps  turn  down 
hill ;  and  Montaigne  retired  at  that  age  to  meditate  as  became 
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an  elderly  gentleman.  Both  Dante  and  Sir  Walter  Scott 
spoke  of  old  age  coming  at  55.  But  on  the  other  hand  Sir 
James  Crichton  Browne  tells  us  that  life  owes  every  man 
and  woman  a  hundred  years,  and  that  it  is  their  business  to 
see  that  they  collect  the  debt.  And  William  James  hinted 
at  the  true  definition  of  old  age  when  he  declared  that  one 
might  become  an  old  fogey  at  25,  but  went  on  to  do  perhaps 
his  own  most  significant  work  after  60. 

The  more  specific  problem  in  hand  is,  What  evidence 
exists  of  a  generally  recognized  upper  age  limit  of  economic 
efficiency?  This  is  the  substance  of  the  oft-repeated  question, 
What  becomes  of  the  worker  over  60?  Is  there  any  evidence 
that  modern  industry  is  "scrapping"  its  workers  at  an  unduly 
early  age,  or  is  using  them  up  any  more  rapidly  than  formerly? 
And  if  industry  finishes  with  them,  say,  at  fifty  or  sixty, 
what  becomes  of  the  wreckage? 

It  must  be  admitted  at  the  outset  that  the  materials 
for  answering  these  questions  are  widely  scattered,  and  not 
by  any  means  always  satisfactory.  Several  statistical 
difficulties  intervene.  In  the  first  place,  there  is  a  tendency 
to  misrepresent  ages  either  by  imder  or  over-6tatement,  ac* 
cording  to  some  fancied  possible  advantage.  It  is  significant 
for  our  problem  that  more  persons  return  themselves  as  yoimger 
than  as  older  than  they  are.  There  is  also  liability  to  error 
in  reporting  persons  as  occupied  or  unoccupied.  A  man  of  65 
may  report  himself  as  occupied  when  in  reality  his  employ- 
ment may  be  of  the  most  casual  sort;  he  may  be  underem- 
ployed or  sweated,  and  his  earnings  may  be  quite  insufficient 
for  his  maintenance.  Again,  Census  reports  give  only  the 
sparsest  details,  too  few  for  full  comparison.  And  special  stud- 
ies like  Booth's  of  London  or  Rowntree's  of  York  are  fragmen- 
tary or  limited  in  area  and  time.  Also  increasing  longevity 
cony)licates  the  problem  and  makes  statistical  comparisons 
difficult. 

According  to  the  Census  of  1910  the  male  population  of  the 
United  States  above  the  age  of  50  totalled  6,770,392,  distribu- 
ted as  follows:  Age  50-60,3,598,450,  or  about  63  per  cent.; 
age  60-70,  2,049,960,  or  about  30  per  cent.;  age  70  and 
above,  1,121,982,  or  17  per  cent.    If  we  compare  the  numbers 


Digitized  by  CjOOQ IC 


552  American  Statisticdl  Association.  [64 

in  the  several  age  groups  with  the  total  population  it  ap- 
pears that  age  50-60  contains  7.2  per  cent,  of  the  total  popu- 
lation; age  60-70,  4.3  per  cent.;  age  70  and  over,  2.3  per 
cent. 

The  economic  status  of  these  age  groups  is  hard  to  discover 
from  census  returns.  We  know,  however,  that  a  considerable 
plurality  of  the  population  45-64  live  in  the  country,  either 
as  farm  owners,  tenants,  or  laborers;  that  a  still  larger  propor- 
tion of  those  65  and  over  are  rural  dwellers;  moreover,  that  the 
owners  of  farms  quite  overtop  tenants  in  the  ages  55  and  over. 
The  lower  rural  death  rate  would  account  in  part  for  the 
accumulation  of  the  aged  in  coimtry  areas;  but  there  is  usually 
also  a  certain  tendency  for  the  worker  caught  in  the  modern 
city-ward  drift  to  seek  the  coimtry  again  in  his  old  age. 
From  statistical  estimates  occasioned  by  social  insurance  and 
pension  proposals  some  further  ideas  may  be  gleaned.  Con- 
gressman Berger  in  his  speech  before  the  House,  1911,  declared 
that  a  pension  scheme  for  needy  persons  over  60  would  have 
to  reckon  on  2,675,000  individuals;  but  there  seems  to  be  no 
sound  evidence  for  quite  so  high  a  figure.  F.  L.  Hoffman,  a 
keen  critic  of  old  age  pension  schemes,  estimated  in  1908  that 
1,786,161  persons  over  60  would  be  entitled  to  pensions. 
L.  W.  Squier  stated  in  1912  that  approximately  1,250,000 
former  wi^  earners  65  and  over  are  in  want  and  supported 
by  public  or  private  charity.  The  Massachusetts  Commission 
on  Old  Age  Pensions  (1910)  foimd  in  that  state  alone  about 
12,000  persons  65  and  over,  exclusive  of  public  paupers,  eligi- 
ble for  peiisicms.  The  figures  nm  somewhat  higher  for  Eng- 
land. Hence  the  presumption  that  for  some  reason  or  other 
a  large  number  of  persons  over  60  years  of  age  are  more  ot 
less  dependent. 

Only  a  small  part  of  them  are  in  charitable  institutions. 
The  special  census  report  on  paupers  in  almshouses  in  1904 
accounted  (on  December  1,  1913)  for  only  37,143  males  over 
50,  of  whom  28,075  were  over  60.  It  revealed,  however,  that 
the  average  age  admission  of  all  males  was  51  years.  A 
similar  census  report  for  1910  enumerated  43,101  males  over 
50,  of  whom  31,179  were  over  60.  While  the  general  alms- 
house pauper  rate  has  steadily  declined  for  the  last  thirty 
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years  (from  1,320  per  million  of  the  population  in  1880  to  915 
per  million  in  1910),  the  increase  in  age  groups  55-80 
has  been  marked  during  the  last  ten  years.  This  increase  is 
not  necessarily  due  to  admissions  out  of  proportion  to  the 
general  increase  in  population;  it  may  result  in  part  from  an 
accumulation  of  the  higher  ages  through  increasing  longevity — 
a  phenomenon  accountable  also  in  part  for  the  apparent 
increase  in  the  rate  of  insanity.  Between  1904  and  1910  the 
almshouses  added  13.4  per  cent,  to  their  numbers  aged  55-80: 
men  increased  18  per  cent.,  women  7  per  cent.  Comparing 
the  numbers  admitted  during  the  census  year,  it  appears 
that  the  totals  for  1910  exceeded  those  of  1904,  ages  55-80, 
by  12  per  cent.:  men  increased  17  per  cent.,  women  fell  off 
7  per  cent.  Lest  these  figures  gather  undue  significance,  let 
us  hasten  to  add  that  the  decennium  1900-1910  swelled  the 
general  population  by  nearly  2,000,000  persons  between  55 
and  80,  a  gain  of  27  per  cent.  Only  a  trifle  over  1  per 
cent,  of  the  total  population  over  65,  and  considerably  less 
than  1  per  cent,  of  those  55  and  over,  are  in  public  alms- 
houses. Hence  it  is  obvious  that  if  dependence  is  on  the  in- 
crease in  these  age  groups  it  is  being  cared  for  outside  the 
public  almshouses. 

If  we  turn  to  the  census  reports  on  private  ''permanent 
homes"  presumably  for  the  aged,  the  number  of  male  inmates 
shows  an  increase  from  54,800  in  1904  to  59,677  in  1910. 
This  gain  is  not  proportionate  to  the  increase  in  the  general 
population  in  its  higher  age  groups.  It  may  very  well  be 
that  the  United  States  is  sadly  deficient  in  institutional 
homes  for  the  aged  respectable  poor,  or  for  those  with  slender 
incomes.  For  in  spite  of  the  fact  that  such  homes  in- 
creased by  nearly  20  per  cent,  in  the  last  decade,  it  is  still 
true  that  after  deducting  the  inmates  of  Soldiers'  Homes, 
private  charitable  homes  in  1910  were  caring  for  only  22,- 
094  men,  presumably  superannuated. 

Nor  do  institutions  for  the  care  of  insane  and  feeble-minded 
indicate  any  striking  increase  in  the  care  of  aged  defectives. 
In  1904,  32,995  males  over  50  were  found  in  insane  hospitals; 
in  1910  the  numbers  rose  to  34,999,  an  increase  of  about  6  per 
cent,  as  compared  with  a  gain  of  over  28  per  cent,  in  the 
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general  population  aged  over  50.  As  to  the  feeble-minded 
over  50,  their  numbers  are  quite  negligible,  a  bare  250  for 
the  country  as  a  whole.  Perhaps  not  more  than  2  per  cent, 
of  all  the  institutionalized  feeble-minded  run  over  50.  Even 
assuming  that  only  one  tenth  of  this  class  of  dependents 
are  institutionalized,  their  total  in  the  general  population  is 
not  formidable.  And,  indeed,  this  whole  class  is  more  or  less 
negligible  when  one  is  considering  the  fate  of  the  normal 
superannuated  worker.  For  at  best  the  feeble-minded  man 
occupies  only  the  most  casual  place  in  the  industrial  mech- 
anism. 

Among  tramps  the  larger  proportion  are  under  50,  per- 
haps even  under  30.  But  a  considerable  number  of  so-called 
"homeless  men"  are  over  50,  if  we  can  judge  by  Mrs.  Solen- 
berger's  study  of  a  thousand  typical  representatives  of  this 
class;  and  most  of  them,  whatever  their  original  trouble, 
gravitate  to  the  cheap  lodging  houses  of  large  cities. 

The  charitable  agencies  account  for  another  superannuated 
group.  From  the  records  of  Charity  Organization  Societies 
in  the  United  States  the  factor  of  old  age  as  a  determining 
cause  of  poverty  seems  to  run  from  3  to  6  per  cent.,  as  compared 
with  nearly  30  per  cent,  for  certain  sections  of  London,  and 
about  15  per  cent,  for  some  76  German  cities.  But  as  the 
American  figures  do  not  include  cases  of  unemployment  due 
to  old  age,  the  discrepancy  may  not  be  so  large  as  might  at 
first  appear.  Miss  Goodyear's  study  of  5,000  dependent 
New  York  City  families  developed  the  fact  that  nearly  12 
per  cent,  had  heads  60  years  old  and  over. 

No  definite  figures  can  be  cited  to  show  the  sources  of  income 
for  these  more  or  less  dependent  families  and  elderly  individ- 
uals. A  comparatively  small  number,  as  we  have  already  indi- 
cated, are  housed  in  various  types  of  public  or  private  institu- 
tions. Some  live  oS  their  accumulated  savings.  But  their 
number  must  be  relatively  small,  for  three  reasons.  First, 
admitting  the  optimistic  claim  that  real  wages  have  increased 
in  the  last  two  or  three  decades,  it  is  quite  probable  that  the  in- 
crease has  gone  to  the  bettering  of  living  conditions  rather  than 
into  savings.  Second,  statistical  studies  of  workingmen's  bud- 
gets show  a  striking  lack  of  income-surplus  which  might  be  con- 
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verted  into  savings  accounts  or  old-age  annuities.  Mrs. 
More's  figures  covering  200  New  York  families  in  1907  showed 
a  substantial  surplus  only  when  the  income  exceeded  $1,000. 
But  as  only  about  one  tenth  of  American  wage  workers  earn 
over  $1,000  a  year,  Rubinow  is  apparently  quite  within  the 
truth  when  he  concludes  that  a  surplus  of  $50  per  annum  is 
not  at  all  a  common  occurrence  among  wage-earners.  Third, 
such  meagre  studies  of  savings  banks  as  we  have  confirm  these 
conclusions.  In  typical  Massachusetts  savings  banks  within 
reasonably  recent  times  the  average  deposit  of  working  people 
was  less  than  $75.  Rubinow 's  analysis  of  Connecticut 
savings  banks  does  not  tell  a  substantially  different  story. 
These  banks  show  a  300  per  cent,  increase  in  total  deposits 
and  a  200  per  cent,  increase  in  depositors  during  the  last  thirty 
years.  But  since  85.3  per  cent,  of  all  depositors  had  less  than 
$1,000  each  (and  unless  the  figures  for  1880  have  changed 
miraculously,  three  quarters  of  this  group  averaged  less 
than  $500  each),  and  since  only  one  third  of  the  total 
deposits  were  held  by  the  small-depositor  group,  it  may 
well  be  that  workingmen's  deposits  represent  only  one  third 
of  the  total.  As  a  matter  of  facttheir  average  deposit  seems 
to  have  increased  from  $190  in  1880  to  $202  in  1910,  a  gain  of 
7  per  cent,  as  compared  with  an  increase  of  22.9  per  cent,  in 
the  average  deposit  of  the  so-called  richer  groups.  From  the 
standpoint  of  sharing  in  the  total  increase  of  deposits  it  must 
further  be  noted  that  while  the  total  number  of  depositors  in 
general  hardly  tripled,  the  number  of  those  having  accounts 
over  $2,000  more  than  quintupled.  Or,  stated  otherwise, 
during  the  thirty  years  in  question  the  group  of  smaller 
depositors  dropped  from  46.5  per  cent,  to  37.5  per  cent., 
while  the  larger  depositors  rose  from  19.9  per  cent,  to  37.5 
per  cent,  of  the  total.  Hence  on  the  whole  we  get  little  en- 
couragement from  savings  bank  returns.  And  there  is  little 
evidence  at  hand  of  any  very  wide  use  of  the  "stocking"  or 
the  "chimney"  as  a  hoarding  place  outside  the  banks.* 

*  RemnM  from  the  United  States  Poital  Stvinp  BaoIcs  bear  out  thii  fenflnl  Odaolufloa.  NoU 
wittetanding  the  leoent  lM|e  inewMe  in  depoatt  «nd  depoaton.  dtia  in  part  to  the  oeaation  of 
remitteneei  to  Europe  fatooght  aboat  bf  the  war,  the  average  depcNit  on  Jan.  1,  1916,  wu  onlf 
lllft. 


Digitized  by  CjOOQ IC 


556  Ain0rican  Staiistical  Association.  [68 

Private  charity  and  public  out-door  relief  constantly  take 
care  of  many  thousands  of  the  aged  poor;  but  exactly  how 
many  nobody  knows.  Squier,  using  Massachusetts  figures 
as  a  basis  of  computation,  estimates  the  number  at  about 
150,000.  We  are  on  somewhat  surer  ground  in  estimating 
aged  United  States  pensioners.  According  to  the  report  of 
the  Conmiissioner  of  Pensions  for  1914,  pension  claims  up  to 
June  30,  1913,  under  the  Act  of  1912,  were  admitted  from 
395,750  survivors  of  the  Mexican  and  Civil  Wars.  Their 
ages  ranged  from  62  to  103,  with  an  average  of  70.7  years. 
8.1  per  cent,  were  between  62-65;  34.7  per  cent.,  66-69; 
35.7  per  cent.,  70-74;  21.5  per  cent.,  75  and  over.  These 
figures  practically  exhaust  this  class  of  military  pensioners. 

Various  other  types  of  public  or  private  pensions  granted 
by  mimicipalities  and  by  perhaps  fifty  notable  industrial  and 
transportation  corporations  ease  the  lives  of  several  thousands 
of  those  whom  old  Fuller  quaintly  called  ''industries  martyrs." 
A  favored  few  have  been  able  to  save  enough  to  buy  annuities. 
Some,  comparatively  few,  however,  receive  trade  union  su- 
perannuation benefits.  A  large  number  depend  upon  rela- 
tives and  family  friends. 

Perhaps  all  except  the  well-to-do,  the  lazy,  and  the  incapac- 
itated add  by  their  own  labor  to  these  rather  slender  sources 
of  income.  The  census  returns  for  both  England  and  the 
United  States  tell  something  of  the  employments  of  the  elderly. 
Out  of  every  100  males  in  gainful  occupations  at  the  United 
States  Census  of  1890,  13.5  were  aged  45-54;  8  aged  5&-M; 
5.3  aged  65  and  over.  Between  ages  20-65  more  than  nine 
tenths  were  employed;  and  even  after  65  nearly  three  quarters 
reported  themselves  as  occupied.  But  from  1890  to  1900  in 
every  age  group  above  25  the  proportion  of  males  gainfully 
occupied  dropped.  In  1890,  96.6  out  of  every  100  males 
aged  45-54  were  occupied;  in  1900,  only  95.5.  Ages  55-64 
dropped  from  92.9  to  90  out  of  the  hundred;  ages  65  and  over, 
from  73.8  to  68.4.  The  Census  of  1910  is  exceedingly  unsat- 
isfactory on  this  point:  It  gives  no  age  classification  over  45. 
The  only  information  we  can  glean  from  its  slender  tables 
is  to  the  effect  that  in  1900,  87.9  per  cent,  of  all  males  over 
45  were  employed,  while  in  1910  only  85.9  per  cent,  returned 
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themselves  as  gainfully  occupied.  English  experience  seems 
parallel.  The  proportion  of  all  persons  over  65  gainfully 
employed  fell  from  64.8  per  cent,  in  1891  to  60.6  in  1901. 

The  United  Census  further  shows  that  some  kinds  of  elderly 
persons  are  better  oflf  than  others.  Foreign  bom  whites  over 
55  showed  a  much  smaller  percentage  at  work  than  native 
white  or  native  parentage  in  the  same  age  groups.  And 
negroes  work  to  higher  ages  than  any  other  class,  probably 
because  few  of  them  acquire  a  competence  enabling  them  to 
give  up  work  as  they  approach  old  age,  and  because  of  their 
traditional  horror  of  the  poor-house.  The  foreign  born 
utilize  relatives  and  other  sources  of  relief  probably  somewhat 
earlier  than  the  native;  among  them,  too,  the  habit  of  mutual 
aid  societies  and  other  codperative  relief  agencies  is  stronger 
than  with  the  native  American. 

The  type  of  occupation  claiming  aged  workers  is  of  consid- 
erable significance.  At  the  Twelfth  Census,  of  all  workers 
aged  46-54,  more  than  40  per  cent,  were  in  agriculture;  4  per 
cent,  in  the  professions;  13.6  per  cent,  in  domestic  and  personal 
service;  17  per  cent,  in  trade  and  transportation;  and  24.9  per 
cent,  in  manufacturing  and  mechanical  industries.  At  ages 
55  to  65  and  above,  the  proportion  of  agriculture  increases 
strongly;  the  professions  slightly;  while  in  each  of  the  other 
occupations  the  numbers  drop  considerably.  Stated  in  another 
way,  it  appears  that  workers  55  and  over  constituted  15  per 
cent,  of  all  those  engaged  in  agriculture,  15  per  cent,  in  the 
professions,  10.5  per  cent,  in  domestic  and  personal  service, 
9.5  per  cent,  in  trade  and  transportation,  and  10.6  per  cent,  in 
manufacturing  and  mechanical  industries.  While  it  thus 
appears  that  a  considerable  proportion  of  workers  of  the 
upper  age  groups  still  hold  their  places  in  industry,  it  must 
be  recognized  that  their  proportion  is  decreasing.  The  decline 
is  all  the  more  marked  if  we  add  here  again  the  fact  of  the 
large  increase  in  these  ages  in  the  general  population  during 
the  last  two  decades. 

How  shall  we  account  for  the  discrepancy?  Is  it  due  to 
the  speeding-up  of  industry  which  wears  out  workers  and 
"scraps'*  them  earlier  than  formerly?  Or  is  it  due  to  in- 
creased average  well-being  that  enables  the  worker  to  retire  be- 
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fore  having  fulfilled  the  ideal  working  period  of  fifty  years? 
Or  does  indiscriminate  charity  curtail  the  worker's  self-respect 
and  incidently  his  working  life?  Perhaps  all  of  these  and  other 
causes  conspire  to  cut  the  ideal  working  period  from  fifty  to 
forty  years  and  even  less.  Assuming  that  the  average  work* 
ing  period  should  lie  between  the  ages  of  15  and  65  (person- 
ally I  should  not  make  the  lower  limit  in  any  case  below  16), 
out  of  every  1,000  males  living  at  age  15  only  444  survive 
until  age  65;  556  fall  out  as  the  result  of  accident  and  disease. 
Hence,  owing  to  largely  preventable  causes,  more  than  half 
society's  working  force  is  dissipated  all  too  early.  The 
mortality  rates  in  certain  dangerous  trades  are  indecently 
high  and  bear  no  less  upon  men  under  50  than  upon  those 
above.  Indeed,  in  some  of  these  occupations  it  is  compara- 
tively rare  to  find  a  man  over  50  actively  employed.  To 
illustrate:  Among  Solingen  cutlery  grinders  only  85  out 
of  1,250  men  reached  45;  458  in  every  1,000  English  steel- 
grinders  die  between  35  and  55;  only  140  out  of  every  1,000 
grinders  attain  55,  as  compared  with  391  in  the  general 
population;  French  slate  miners  reach  an  average  age  of  only 
48;  French  millstone  makers  rarely  live  beyond  45;  the  same 
is  pretty  generally  true  of  housepainters.  Among  those  that 
survive  the  mortality  rate  is  still  higher,  from  three  to  six 
times  higher,  than  in  general  industry,  agriculture,  or  the 
professions.  Moreover,  many  of  those  who  succeed  in 
slipping  through  the  hazards  of  such  occupations  are  inca- 
pacitated after  50  for  work  in  other  trades;  they  drift  into 
hospitals,  almshouses,  and  kindred  institutions. 

But  does  general  industry,  too,  use  up  its  workers  ab- 
normally? Here  the  evidence  is  conflicting.  The  charge 
that  changes  in  industry  tend  to  displace  the  elderly  workman 
is  not  new.  British  official  studies  of  unemployment  in  1839, 
1848,  1850,  and  1894  all  echoed  the  same  cry  that  spectacles 
and  grey  hair  debarred  men.  The  Minority  Report  of  the 
Poor  Law  Commission  said  in  1908,  "We  suspect,  indeed, 
that  the  same  thing  has  been  alleged  ever  since  the  master- 
craftsman,  himself  producing  and  selling  his  own  product,  was 
replaced  by  the  capitalist  hirer  of  labour." 

There  is  good  reason,  however^  for  not  dismissing  the  charge 
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with  a  wave  of  the  hand.  Several  English  economists  and 
students  of  social  conditions  are  emphatic  in  their  belief  that, 
as  Charles  Booth  declared,  ''Modem  conditions  of  industry 
do  not  favour  the  aged.  Work  is  driven  faster,  and  needs 
more  nerve,  and  its  changing  methods  continually  displace 
,the  old.*'  Professor  Alfred  Marshall,  Professor  J.  A.  Hobson, 
Mr.  Harold  Spender,  Mr.  Chiozza-Money,  and  Mr.  Percy 
Alden,  to  name  only  a  few,  are  of  like  opinion.  Mr.  Chiozza- 
Money  holds  that  55  is  the  ''limit  of  full  earning  capacity  fOr 
the  average  skilled  workman.  After  55  he  is  in  the  greatest 
danger  of  dismissal,  when  work  becomes  slack.  .  .  .  Each 
grey  hair  is  a  deadly  enemy  to  his  livelihood.''  Hobson  alleges 
that  progressive  underemployment  of  the  middle-aged  marks 
the  entire  field  of  industry. 

Parallel  complaints  are  heard  in  our  own  country.  We 
are  assured  that  scarcely  a  railroad  of  any  considerable  im- 
portance will  give  a  worker  employment  after  he  has  passed 
45.  Other  industries  fix  the  age  limited  at  40.  The  meat- 
packing industry,  at  least  until  1901,  by  using  pace-makers  so 
speeded-up  its  workers  that  they  were  "in  a  sweat  all  day, 
exhausted  at  night,  and  useless  aiter  forty  years  of  age."  An 
authority  on  the  steel  industry,  particularly  in  western  Penn- 
sylvania, speaks  of  the  "speeding-up  system  unparalleled  in  its 
effectiveness"  of  the  big,  up-to-date  rolling  mill.  He  gives  no 
definite  figures,  but  assumes  that  a  twelve-hour  day  and  seven- 
day  week  produce  old  age  at  40.  President  F.  A.  Vanderlip 
of  the  National  City  Bank  of  New  York  told  the  National 
Conference  of  Charities  in  1906  that  the  result  of  an  inquiry 
among  many  hundred  large  American  business  corporations 
showed  that  "most  of  the  employers.  .     .    regretfully 

acknowledged  that  it  takes  but  a  few  years  to  use  up  a  man, 
so  high  is  the  pressiure  at  which  work  is  now  done."  An  engi- 
neering writer  warned  his  brethren  not  long  ago  that  it  was 
becoming  dangerous  to  get  on  the  shady  side  of  40.  "Not 
only  is  the  'dead  line'  an  established  fact  in  industry;  but 
it  is  being  drawn  closer  and  tighter.  A  few  years  ago  45 
was  considered  the  limit  of  the  average  man's  greatest  produc- 
tive efficiency.  Forty,  and  even  less,  is  now  regarded  as  the 
critical  point."     It  must  not  be  overlooked,  however,  that 
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this  same  writer  noted  signs  of  a  reaction  in  the  upward 
direction. 

This  evidence  must  be  faced  with  certain  contradictions. 
Rowntree  and  Lasker,  for  example,  foimd  that  in  York, 
England,  there  was  no  question  of  a  man's  being  too  old  at 
40  in  the  building  trades;  a  man  of  60,  if  a  good  worker, 
stood  an  equal  chance  with  his  younger  brother.  It  must 
be  confessed  that  in  other  trades  they  stood  less  advantar 
geously.  The  printing  trades  in  England  seem  fairly  favorable 
to  the  elderly.  Many  compositors  in  newspaper  offices  still 
earn  fair  wages  at  65  or  even  later.  The  experience  of  various 
Friendly  Societies  shows  that  a  very  considerable  number  of 
their  members  over  65  are  at  work  and  earning  fair  wages, 
especially  in  rural  districts.  England's  greatest  authority  on 
unemployment  concludes  that  the  influence  of  advancing 
years  is  not  always  unfavorable;  and  that  there  are  some  sorts 
of  work  at  which  men  continue  to  gain  more  skill  almost  to 
the  end  of  life  itself.  This  was  ably  brought  out  by  Booth  in 
his  study  of  London  occupations.  The  lighter,  more  highly 
skilled  trades,  or  those  that  are  decayed  or  decaying,  hold 
excessive  proportions  of  elderly  workers.  There  were  also  signs 
that  in  such  trades  as  silk-weaving,  rope-making  and  clock- 
making  old  workmen  are  retained  in  spite  of  the  introduction 
of  new  machinery.  The  machinery  admits  youth-labor;  men 
25HL5  are  missing;  but  the  old  hands  linger  on. 
•  In  the  United  States  it  is  by  no  means  the  imiversal  prac- 
tice to  discharge  aged  workmen.  It  seems  even  less  customary 
in  the  East  than  in  the  West,  probably  because  of  the  pre- 
dominance of  skilled  trades  in  the  East.  Many  companies 
do  not  discharge  skilled  employees  because  of  age,  but  place 
them  on  less  skilled  jobs  until  pensionable.  Indeed,  many 
employers  consider  men  from  45-60  their  greatest  asset: 
because  they  are  freer  from  risk  of  accident,  have  learned 
their  trade  thoroughly,  have  matured  their  judgment,  and 
perhaps  we  ought  to  add,  have  grown  conservative  and  less 
militant  for  the  '' rights  of  labor."  For  these  reasons  they 
are  a  more  stable  labor  force,  tend  to  reduce  overhead  charges, 
and  are  less  wasteful  of  materials. 

The  average  superannuation  age  gives  some  hint  of  this 


Digitized  by  CjOOQ IC 


731  Old  Age  and  the  Industrial  Scrap-Heap.  561 

policy.  In  the  general  skilled  industries  it  runs  from  55  to  65; 
in  the  meat  industry  55  to  60;  in  the  iron  and  steel  corpora- 
tions, express  and  public  service  corporations,  etc.,  it  varies 
from  65  to  70.  The  railroads  as  a  rule  set  66  for  voluntary, 
and  70  for  compulsory  retirement;  but  train  and  track  men 
may  be  retired  five  years  sooner.  The  retiring  age  for  police- 
men varies  from  50  to  65,  but  depends  rather  upon  length  of 
service  or  incapacity  than  upon  absolute  age.  Firemen  are 
pensioned  usually  at  60  to  55,  but  here  again  it  is  largely  a 
question  of  length  of  service.  Trade  unions  in  Great  Britain 
that  have  attempted  any  old  age  benefits  have  pretty  uni- 
formly provided  that  they  shall  begin  at  60  to  66.  There 
is  good  reason  to  believe  that  in  some  cases  at  least  the  super- 
annuation age  is  rising,  despite  popular  opinion  to  the  contrary. 
European  governmental  pension  laws  allow  old  age  benefits  to 
begin  at  from  68  to  70  years  of  age,  with  a  strong  tendency  to 
fix  60  to  66  as  the  normal.  Many  European  cities  pension 
incapacity  or  compulsory  retirement  at  60  to  66. 

Such  age  statistics  of  imemployment  as  we  have,  tend  to 
show  at  least  that  the  conmion  belief  in  displacement  by  reason 
of  age  remains  to  be  proved.  In  McLean's  study  of  720 
charity  cases  where  unemployment  was  alleged  as  the  cause 
of  need,  6  were  found  to  be  the  result  of  being  crowded  out 
by  younger  men,  6  the  result  of  old  age;  12.6  per  cent,  of 
the  496  "genuine"  cases  of  unemployment  were  over  60  years 
old.  But  neariy  a  third  of  the  total  were  imskilled  workers, ' 
with  no  apparent  connection  between  age  and  employment. 
In  En^and  practically  every  reliable  recent  study  of  unem- 
ployment has  shown  that  unemployment  is  not  so  severe  among 
the  <dd.  Of  all  the  qualified  applicants  to  Distress  Conmiittees 
in  England  and  Wales,  1907-8,  less  than  17  per  cent,  were 
over  50,  while  nearly  80  per  cent,  were  between  30  and  60. 
In  York  about  the  same  time  88  per  cent,  of  the  "regular 
workers"  unemployed  on  a  given  day  wwe  under  60;  63.2 
per  cent.,  imder  30.  Poor  Law  returns  for  the  whole  of  Eng- 
land in  1907  showed  that  30.2  per  cent,  (rf  all  i4>plications  to 
Distress  Committees  were  under  30.  Hence  one  may  with 
perfect  good  grace  accept  Sir  H.  L.  Smith's  dictum  that 
"the  chance  of  unemployment  is  a  fimction  of  age";  but  with 
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the  reservation  that  the  dangerous  age  is  under  40  rather  than, 
as  he  thinks,  over  60. 

Indeed,  it  is  pretty  evident  that  it  is  not  so  much  the  aged 
as  the  ill-endowed  and  ill-educated  who  in  the  language  of 
the  Poor  Law  Conunission  are  "very  like  superannuated 
fishing  boats,  drawn  up  on  the  shore,  and  only  put  in  the 
water  at  times  of  exceptional  takes."  An  indirect  proof 
of  this  comes  from  the  fact  that  the  greatest  percentage  of 
workhouse  inmates  over  10,  in  the  British  Census  of  1901, 
were  general  laborers  of  various  unskilled  types.  United 
States  Census  returns  on  almshouses  are  not  widely  dissimilar. 
If  we  compare  the  occupational  groups  from  which  male 
paupers  report  themselves  as  coming,  it  would  appear  at  first 
sight  that  while  from  1904  to  1910  the  laboring  and  servant 
class  dropped  from  38.8  to  30.9  per  cent.,  the  mercantile  and 
trading  group  increased  from  1.9  to  3.2  per  cent.,  and  the 
manufacturing  and  mechanical  industry  group  rose  from  23.6 
to  28  per  cent,  of  the  total  male  almshouse  population.  The 
clerical,  professional,  and  outdoor  labor  groups  remained 
stationary.  The  superficial  inference  would  be  that  the 
almshouse  is  claiming  a  larger  proportion  of  skilled  workers 
and  small  traders.  But  the  figures  must  be  taken  with  re- 
serves. First,  because  there  is  no  way  of  checking  up  whether 
the  nien  have  reported  truthfully  their  past  occupations; 
and  second,  because  the  census  schedules  may  so  re-classify 
the  various  occupations  that  the  resulting  groups  are  not 
strictly  comparable.  This  would  be  particularly  true  of  such 
a  heterogenous  group  as  "conmion  laborer";  and  it  is  precisely 
this  group  that  shows  the  greatest  variation  between  1904 
and  1910.  In  any  event  the  imskilled  classes  still  predomi- 
nate among  aknshouse  paupers.  The  census  gives  no  correla- 
tions between  past  occupation  and  present  incapacity;  all 
we  know  in  this  connection  is  that  about  54  per  cent,  of  all 
the  male  almshouse  paupers  enmnerated  on  January  1, 1910, 
and  about  57  per  cent,  of  all  those  admitted  during  1910  were 
either  able-bodied  or  able  to  do  light  work. 

On  the  whole,  then,  the  chief  reason  for  unemployment 
among  casual  laborers  is  not  age,  but  sickness,  inferiority  in 
capacity,  push,  enterprise,  and  ability  to  make  a  good  impres- 
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sion.  The  latest  study  of  vocational  unpreparedness  concludes 
that  "Useless  at  25'*  is  the  menacing  prospect  which  faces 
English  boys  who  leave  school  at  14  to  enter  blind^Uey  and 
unskilled  occupations.  It  is  pretty  safe  to  assume  that  a 
similar  observation  holds  good  for  the  United  States.  Hence 
we  must  add  that  imemployment  is  a  fimction  of  native  endow- 
ment, of  training,  of  good  temper,  and  perhaps  of  other  variables 
besides  mere  age. 

While  in  general  it  is  true  that  old  age  may  not  cause  a 
worker's  discharge,  it  may  prevent  his  getting  a  new  job  if  for 
any  reason  he  loses  his  place.  Sentiment  or  appreciation  on 
the  part  of  employer  as  the  result  of  long  acquaintance  may 
incline  him  to  retain  an  aged  worker  long  past  the  period  of 
his  full  efficiency;  but  the  same  motives  do  not  operate  in 
a  strange  employer  to  constrain  him  to  hire  an  elderly  appli- 
cant, however  worthy.  Liong  continuous  employment  with 
one  firm  is  apt  to  render  a  man  peculiarly  helpless  when 
that  firm  winds  up  its  business  or  goes  bankrupt  and  dis- 
charges him.  Such  cases  are  among  the  most  distressing  of 
all  the  unemployed.  Acute  discouragement,  despondency 
and  an  abnormal  mortality  rate  frequently  result.  The 
economic  principle  of  mobility  of  labor  constantly  breaks 
down  here  in  practice.  Transferability  of  labor  is  not  very 
great  even  for  yoimger  men,  and  is  probably  still  less  for 
the  elderly.  With  the  ciurent  lack  of  vocational  training 
and  guidance  scarcely  more  could  be  expected.  Mr.  H.  G. 
Wells  and  others  have  proposed  schemes  for  rotation  in 
employments  to  secure  "inter-occupational  mobility,"  but  so 
far  nothing  definite  has  been  accomplished.  It  is  certain  that 
in  this  respect  at  least  the  elderly  are  at  a  disadvantage. 

Trade  imions  have  been  charged  with  injuring  the  occu- 
pational chances  of  the  aged,  through  strict  insistence  upon 
a  standard  rate  of  wages  regardless  of  individual  capacity. 
Such  a  principle  would  no  doubt  bear  heavily  upon  the  old. 
But  it  is  not  adhered  to  with  rigor.  In  both  England  and 
America  many  of  the  unions  make  express  exceptions  in 
favor  of  members  over  55-60,  allowing  them  to  work  at  any 
rates  they  can  get,  or  at  rates  to  be  approved  by  their  unions. 
Many  unions,  too,  which  have  no  formal  rules  on  this  subject 
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allow  informal  exceptions.  In  general  there  is  no  danger  to 
the  unions  in  such  practices,  provided  their  standard  rate 
has  become  firmly  established.  And  there  is  a  positive 
advantage  in  that  it  relieves  their  superannuation  and  benefit 
funds.  Still  other  unions,  notably  the  London  Dock  Labour- 
ers, do  not  allow  elderly  members  to  work  at  less  than  the 
standard  wage,  but  favor  them  by  encouraging  the  younger 
men  to  step  aside  that  the  old  ''may  have  a  turn." 

Wide  differences  of  opinion  prevail  as  to  the  effect  of 
Workmen's  Compensation  Acts  upon  early  retirement  of 
workers  and  upon  their  chances  of  reemplo3rment.  Judging 
upon  the  evidence  at  present  available,  I  have  come  to  the 
general  conclusion  that  they  have  not  worked  seriously  to 
the  older  man's  disadvantage.  Much  current  opinion  to  the 
contrary  can  be  traced  to  mere  excuses  given  by  employers 
for  laying  off  men,  or  by  loafers  among  the  unemployed  for 
being  without  a  job.  It  is  extremely  easy,  too,  for  an  inmate 
of  the  almshouse  or  workhouse  to  charge  these  laws  with  his 
difficulty,  when  in  reality  it  was  largely  misconduct  or  mal- 
adaptation.  English  poor  law  pfficials  fail  to  find  many  cases 
of  men  driven  to  the  workhouse  on  this  account.  In  general 
the  accident  insurance  companies  transacting  workmen's 
compensation  business  in  ordinary  industries  make  no  restric- 
tion or  stipulation  in  the  contract  of  insurance  with  regard 
to  old  men  or  men  past  middle  life.  The  reason  is  that  elderly 
men  have  not  proved  worse  risks  than  the  younger.  Many 
studies  show  that  quite  the  reverse  is  true,  and  that  the  age* 
group  25-30  rather  than  50  is  the  danger  point  from  the  stand- 
point of  employers  under  these  Acts.  The  same  mature 
judgment  that  makes  the  older  workman  economical  of  his 
employer's  materials  induces  caution,  and  saves  him  from  tak- 
ing undue  risks.  It  may  be  that  it  is  too  early  to  judge  of  the 
final  effects  of  compensation  laws;  it  may  be  that  they  will  tend 
to  work  cumulative  hardship  upon  the  aged,  especially  those 
who  are  more  or  less  ph3rsically  disabled  by  reason  of  defect- 
ive constitution  or  accident.  But  the  point  remains  that 
those  who  a^rgue  from  this  assumption  either  directly  against 
compensation  laws  in  general  or  indirectly  through  asking 
that  defectives  be  allowed  to  waive  compensation  provisions 
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have  not  yet  produced  the  necessary  mass  of  statistical  fact 
to  support  their  case  or  to  justify  a  tenable  scientific  con- 
clusion.* 

Finally,  the  charge  is  made  against  scientific  management 
and  the  efficiency  experts  that  they  tend  to  speed-up  work- 
men, deplete  them,  and  displace  them  early.  It  is  indubi- 
table that  many  of  the  earlier  pronouncements  of  efficiency 
experts  made  it  seem  that  scientific  management  regarded 
workmen  as  mere  machines  to  be  worked  to  the  limit.  They 
may  have  disclaimed  any  such  intention,  but  certainly  they 
failed  to  remove  the  adverse  impression.  Fortunately  they 
have  begun  to  recognize  that  men  are  more  than  mere  reser- 
voirs of  energy,  and  that,  for  the  very  scientific  administration 
of  business  itself,  workmen  must  be  conserved  rather  than 
driven.  Mr.  Brandeis  in. his  vigorous  defense  of  scientific 
management  denied  imconditionally  that  it  either  speeds-up 
or  throws  men  out  of  emplo3nnent,  or  that  it  even  displaces 
the  inefficient.  To  the  contrary,  he  claims  that  it  helps  the 
inefficient  most,  because  '4t  supplies  instruction,  and  o£fers 
to  the  teachers  special  incentives  if  they  succeed  in  bringing 
up  the  hindmost."  Now  such  phrases  may  be  only  pretty 
statements  of  policy  rather  than  of  realized  fact;  but  it  is 
quite  apparent  that  the  basic  idea  involved  therein  is  gaining 
groimd  and  may  be  coimted  on  to  offset  whatever  real  damage 
scientific  management  as  an  industrial  policy  may  have  done 
to  aged  workers. 

It  is  a  matter  of  regret  that  the  paucity  of  statistical  data 

*It  ii  011I7  bk  to  itaie  tbal  Mia  Conan  in  •  •omewfaftt  eunoiy  dtteanioo  of  the  Engliah  lomnaiice 
Uw  of  lOU  aDagad  that  "bwl  ifaki'' wm  bflbg  diidttiied,  thv  lengthed^ 
PMitf  in  Ei«luid.  (Bstb  terwy,  Feb.  21, 1914,  p.  640.)  Mr.  Flmnde  Fedm  of  the  F^nn^lvMiU  Do- 
pertiDflkt  of  lAbw  and  Indnetiy  telb  me  that  this  ie  ftlBD  probably  tnie  of  Ai^ 
oouidved  as  aotioai.  The  Aneriean  Fsdentiaii  of  Labor  at  ita  thirty-fourth  annual  oonrention  (1014) 
went  into  thia  matter  at  oonaidenbfe  lensth.  Beporta  of  Tariooa  delmatea  showed  that,  partieolarly  in 
New  Toric,  diaaimination  on  this  soars  was  feared  by  labor  leaden.  Tluy  based  their  chief  anuments 
aiainst  the  diasinnnaitoiy  phyiical  maminatJflns  opon  the  fear  that  men  woold  be  njeoted  as  bad  risks 
notrnmrnkhtmrnt^QO^M^Ubtrwdmi^iUtatttm,  The  disoussion  esntered  around  Dekgate  Dujay's 
Rssohition  No.  50  wfaioh  rsad,  in  part:  "IfAsrsot,  this  sehcme  of  physioal  examination  is  detrimental  in 
the  ertrsBM  to  labor,  in  that  it  pnmdco  a  means  by  wfaioh  the  employen  may  eliminnte  from  emi^oyment 
aU  woikem  wbon  they  micM  dssm  it  to  their  interest  to  eliminnte;  and,  FAereot,  it  is  osnaUy  to  the  interest 
of  the  enploy«BB  to  reowve  fnm  their  employment  the  aetive  members  of  oqBUiiaed  labor.  .  .  . 
Retotmd  that  this  coonntioii  eo  on  reeord  as  inaatinc  on  our  affiliated  national  and  international  nniooe 
refusing  to  pennit  their  mcmberdup  to  stand  for  any  kind  of  physioal  waminatinn  as  a  eoneeqoenee  of 
the  said  oompensatinn  law  or  any  othg  oompensation  law.  .  .  .**  In  general  it  would  aeem  that  sooh 
diseriminatioB  is  really  a  prstcrt  rather  than  a  genuine  disabilHy. 
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precludes  a  categorical  answer  to  the  problem  proposed  in 
this  paper.  But  this  negative  or  exceedingly  provisional 
result  may  stir  up  somebody  to  the  point  of  providing  more 
adequate  materials.  Meanwhile  we  may  conclude  that  on 
the  whole  the  elderly  worker  suffers  from  lack  of  vocational 
training  and  lack  of  means  for  replacement  after  displacement 
from  an  employment  long  held,  rather  than  from  mere  age. 
Old  age  is  frequently  only  a  cloaking  phrase  for  incompetency. 
In  the  skilled  trades  he  is  better  off  than  in  thoee  occupations 
which  simply  exploit  crude  muscular  power.  The  mem 
introduction  of  new  machinery  does  not  neoeflBurily  militate 
against  him,  and  may  actually  favor  him.  Neglect  of  proper 
safeguards  against  accident  or  disease  and  in  some  cases 
undue  speeding-up  tend  to  wear  him  out  too  early;  but  many 
business  men  are  beginning  to  realize  that  this  is  a  suicidal 
and  uneconomical  policy.  Current  social  philosophy  voices 
the  belief  that  the  ordinary  man  ought  to  be  preserved  for  a 
productive  period  from  the  ages  of  16  to  65.  Pension, 
superannuation,  or  retiring  allowances  tend  to  fix  on  60-65 
as  the  age  at  which  a  man  should  be  relieved  from  full  partici- 
pation in  industrial  activity.  We  observe  with  regret,  how- 
ever, that  an  undue  proportion  of  men  above  this  age,  and 
even  under  it,  are  still  dependents  or  derelicts.  Theoreti- 
cally many  people  hold  that  the  coimsel  to  give  up  work  at 
60  is  a  medical  fallacy,  and  that  any  trade  which  even  tends 
to  ''  scrap  "  its  workers  before  that  age  is  an  economic  and  social 
menace;  but  much  remains  yet  to  be  done  before  these  prin- 
ciples are  fully  actualized. 
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ESTIMATES  OF  A  LIVING  WAGE  FOR  FEMALE 
WORKERS. 


By   Charles  E.    PsBfiONB,  Aswciate  Director  oj  the  School  for  Social 
Economy,  Washington  Vnioerwty,  St.  Louis,  Mo. 


Nine  of  the  American  states  have  recently  passed  minimum 
wage  statutes  for  the  benefit  of  women  workers.*  In  more 
than  that  number  there  are  strong  and  well-organized  groups 
seeking  similar  legislation.  The  growing  strength  and  prog- 
ress of  this  movement  makes  the  question,  What  is  a  living 
wage  for  women  workers?  one  of  immediate  practical  im- 
portance. In  the  phraseology  of  the  statutes  passed,  we  have 
definitions  of  a  minimum  wage  as  viewed  by  our  law-making 
bodies.  The  Oregon  statute  requires  wages  adequate  "to 
supply  the  necessary  cost  of  living  and  maintain  health.''  The 
California  act  reads  "the  cost  of  proper  living."  In  Wisconsin 
a  living  wage  means  compensation  sufficient  to  enable  the 
employee  to  maintain  herself  under  conditions  consistent  with 
her  welfare,  and  welfare  is  defined  "to  mean  and  include  rea- 
sonable comfort,  reasonable  physical  well  being,  decency  and 
moral  well  being."  In  general  the  statutes  clearly  intend  to 
include  more  than  a  bare  subsistence  wage.  They  have  in 
view  the  standard  of  the  Australian  arbitration  court,  'Hhe 
normal  needs  of  the  average  employee  regarded  as  a  human 
being  living  in  a  civilized  conmiunity." 

Various  attempts  to  give  a  definite  and  detailed  estimate 
of  the  actual  cost  of  living  are  presented  in  the  following  table: 

^Snoe  thif  paper  «m  written  tbe  tenth  Btate,  AikaoMJ,  hu  puMd  •  miniimiin  wage  bw. 
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Examination  of  the  preceding  table  shows  that  estimates  of 
the  necessary  cost  of  living  for  the  women  workers  have  varied 
from  a  minimum  of  $6.50  per  week,  to  a  maximum  of  $10.60. 
The  estimates  fall  into  three  clearly  marked  groups:  Those 
of  $10.00  or  more;  those  less  than  $7.00;  and  those  near  the 
estimate  of  $8.50.  The  estimates  below  $7.00  "represent  the 
cost  of  living  at  the  subsistence  level/'  not  a  living  wage. 
They  include  only  a  minimum  provision  of  food  and  lodging, 
clothing,  laundry,  and  carfare.  The  lowest  estimate  pre- 
sented, that  of  Kentucky,  was  made  by  the  Commission  to 
Investigate  the  Conditions  of  Working  Women  in  Kentucky 
and  represents  the  cost  of  living  in  Louisville.  It  is  obviously 
not  a  living  wage  within  the  meaning  of  our  statutes.  As  the 
Commission  stated:  "this  allows  nothing  for  ilhiess,  recreation 
or  ribbons.''  The  estimate  for  Baltimore  is  taken  from  Miss 
Butler's  thoroughgoing  and  comprehensive  study  of  Sales- 
women in  Mercantile  Stores.  It  is  similar  in  character  to 
the  Lfouisville  estimate  in  that  it  presents  always  the  cost 
"at  the  minimum"  and  excludes  all  items  about  which  debate 
might  arise.  It  should  be  noted,  however,  that  it  is  taken 
from  a  study  of  a  single  group  of  wage-earning  women  and  is 
not  a  composite  estimate  including  the  costs  of  living  of  all 
working  women  in  that  city.  This  fact  explains  the  more 
generous  provision  for  clothing.  It  is  well-known  that  the 
demands  made  upon  the  saleswoman,  to  present  a  neat  and 
attractive  appearance,  necessarily  result  in  greater  expendi- 
tures on  her  wardrobe.  The  author  *  explains  that  this'item 
"may  seem  large"  and  will  only  be  understood  if  it  is  remem- 
bered that  working  women  are  "mediocre  human  material  for 
the  most  part,  neither  very  clever,  nor  very  competent,  nor 
very  farsighted  for  the  next  season's  want."  "She  neither 
knows  how  to  sew  nor  wants  to  spend  time  sewing.  Her  leis- 
ure is  precious,  her  weariness  extreme,  and  it  is  easier  to  buy 
things."  Furthermore,  in  following  this  easier  way  and  buy- 
ing things,  she  must  often,  because  of  the  lack  of  accumulated 
funds,  buy  on  the  installment  plan,  "an  expensive  way."  It 
will  be  noted  that  a  majority  of  the  clothing  estimates,  pre- 
sented in  the  tables,  are  $2.00  per  week. 

*  Boiler.  Stletwomcn,  ete^  p.  115  §t  mq- 
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Just  what  such  a  budget  signifies  will  be  evident  from  some 
further  considerations  presented  by  this  Baltimore  study.  The 
author  declares:  ''That  some  money  should  be  spent  for 
sundries  is  no  less  essential  than  that  some  money  should  be 
spent  for  food.  .  .  .  But  at  a  weekly  cost  of  S6.70  there 
could  be  no  doctor's  bills,  no  medicine,  there  could  be  no  post- 
age stamps,  and  no  carfare,  except  to  and  from  work;  above 
all,  there  could  be  no  recreation.  Life  would  be  without  social 
content.''  One  must  conclude  that  these  exclusions  preclude 
giving  such  a  budget  standing  as  a  living  wage  within  the 
meaning  of  our  statutes.  We  may  agree  with  the  author 
that  were  we  to  maintain  it  ''we  would  be  attacking  health 
and  efficiency.  The  desire  for  recreation  is  as  fundamental 
as  the  necessity  for  work  and  the  desire  for  food.  A  budget 
which  in  any  measure  provides  for  a  sane  and  useful  existence 
must  admit  some  expenditures  other  than  those  essential  for 
the  mechanical  maintenance  of  physical  life.* 

Pass  then  to  a  consideration  of  the  estimates  at  the  other 
extreme,  those  over  $10.00  per  week.  Miss  Bosworth'sf 
study  of  the  Living  Wage  of  Woman  Workers  is  based  upon 
the  actual  budgets  of  450  Boston  women.  Of  these  budgets, 
399  were  complete;  37  of  these  were  furnished  by  profesaonal 
workers;  143,  clerical;  49  were  from  saleswomen;  88  from 
women  employed  in  factories;  64  from  waitresses;  and  18 
from  workers  in  kitchens.  Obviously  this  gives  undue  weight 
to  clerical  workers.  These  women  were  grouped  into  five 
classes  on  the  basis  of  wages  earned,  as  follows: 

(1)  $3.00  to    $5.00  per  week; 

(2)  6.00  to     8.00  per  week; 

(3)  9.00  to    11.00  per  week; 

(4)  12.00  to    14.00  per  week; 

(5)  15.00  and  over  per  week. 

*  With  then  Mtimatflt  of  the  nnnumuni  ooit  of  finng  ihoold  be  pUeed  the  itatemeot  in  Mni  Botkr*! 
Women  and  the  Tisdea,  pp.  849-7.  The  dstn  were  gathered  by  ioqaiiy  nmoni  working  girie,  Bettleiwi 
woikeR,  and  elub  leaders.  "  The^  agreed  that  the  minimum  below  whieh  a  working  girl  oaa  not  Ut*  de- 
cently and  De  aelf-eupportuig  in  Pittsbuigh  it  17.00  a  week.  .  .  .  The  weekly  oatgo  for  food  and 
htdging  wouM  be  from  $4 JO  to  I5i)0  a  w«ek.  If  $2.00  a  week  wwe  epent  for  elothii«.  there  wodd  at 
moit  be  lem  than  1.60  a  week  left  for  wadhing  and  irooing;  for  londriea,  whieh  make  io  fonnidaUe  an  itan 
in  the  budgets  of  moat  of  na:  for  ihneesi  for  medioine,  for  mediealeare,  or  for  reersation.  .  .  .  TetSSjOO 
a  week  it  the  bwert  estimate  for  ctothing  made  by  girh  who  have  thenMdTei  gnppled  with  the  piohk^ 
flrat  hand  in  Fittaboigh." 

t  Botworth,  Living  Wage,  etc.,  p.  8  et  stq. 
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Out  of  399  workers: 

51  fall  in  the  first  group; 
185  in  the  second; 
102  in  the  third; 

36  in  the  fourth; 

25  in  the  fifth. 

The  expenditures  of  the  individuals  in  each  class  have  been 
averaged  and  the  figures  presented  above  are  the  actual  expen* 
ditures  of  the  third  wage  group  which  were  taken  as  repre- 
senting the  minimum  living  wage.  The  basis  of  the  choice  is 
stated:  ^'This  class  stands  midway  in  the  wage  scale  and 
represents  roughly  the  average  of  all  women  workers  covered 
by  the  investigation.  It  appears,  moreover,  that  the  average 
income  and  the  average  expenditures  of  this  class  approxi- 
mately balance  each  other;  whereas  in  the  two  classes  standing 
lower  in  the  scale  there  is  a  deficit  of  income  below  expendi- 
ture, and  in  the  two  classes  standing  higher  in  the  scale  a  sur- 
plus of  income  over  expenditures  according  to  the  tabulated 
returns.  This  fact  indicates  that  the  income  first  becomes 
adequate  to  meet  expenditures  when  this  wage  group  is 
reached." 

Further  indication  that  the  expenditures  of  this  class  rep- 
resent a  "fair  minimum  standard  of  decency  and  comfort'' 
is  found  in  the  fact  that  the  expenditures  for  food,  rent,  and 
health  tend,  in  general,  to  rise  until  the  third  group  is  reached 
and  thereafter  to  remain  stationary  or  to  fall.  Expenditures 
for  clothing  offer  a  slight  exception  since  the  rise  in  expendi- 
tures is  continued  to  the  fourth  group.  Savings  also  are  be- 
lieved to  point  to  the  thurd  group  as  representing  the  living 
wage.  In  both  the  lower  groups  average  savings  amount  to 
but  a  few  dollars  a  year.  In  the  third  group  the  average  sav- 
ings of  over  one  hundred  wage-earners  was  $31.63. 

Comparison  of  this  estimate  of  the  living  wage  at  S500  per 
year  or  $10.00  per  week,  with  the  detailed  estimates  which 
amount  to  $8.50  per  week  will  show  that  the  largest  divergence 
is  in  this  item  of  $31.63  for  savings  and  in  the  allotment  of 
$107.00  per  year  to  miscellaneous  expenditures.  As  to  the 
first  item  it  is  very  doubtful  whether  the  statute  may  be  con- 
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strued  to  include  so  large  a  margin  for  savings,  however  desir- 
able it  may  be  intrinsically.  The  miscellaneous  expenditures 
undoubtedly  include  a  more  liberal  allowance  for  amusement, 
vacation,  education,  the  church,  than  the  investigators  of  the 
subject  and  the  wage  boards  have  felt  justified  in  bestowing. 
On  the  contrary,  the  actual  medical  expenditures  were  from 
$5.00  to  SIO.OO  greater  than  the  estimated  needs.  To  be 
useful  as  a  basis  for  the  determination  of  living  wages  under 
the  statutes  it  would  be  necessary  to  exclude  from  considera- 
tion the  professional  workers  since  legislation  does  not  ordi- 
narily reach  them.  The  study  shows  this  group  to  have  en- 
joyed much  higher  earnings  than  the  remaining  occupational 
groups.  Their  inclusion,  joined  to  the  liberal  provision  for 
savings,  and  miscellaneous  expenditures  will  go  far  to  explain 
the  difference  between  this  estimate  and  those  of  the  $8.50 
per  week. 

The  next  estimate  No.  8  is  taken  from  Appendix  D  of  the 
Report  of  the  Massachusetts  Commission  on  Minimum  Wage 
Boards  and  is  the  result  of  two  conferences  of  ''some  30  social 
workers."  It  is  intended  to  represent  ''what  it  would  cost  a 
woman  of  average  ability,  initiative,  and  intelligence  .  .  . 
when  living  away  from  home  to  secure  the  necessary  comforts 
of  life."  The  item  of  medical  expense  is  adopted  from  the 
study  just  considered  and  includes  "dentistry,  doctor's  fees, 
medicine,  and  oculist's  fees."  There  would  thus  appear  to  be 
some  inaccuracy  in  the  statement  that  no  allowance  is  made 
for  "unemployment,  sidcnesSy  accident,  or  old  age."  Com- 
parison with  the  various  other  schedules  will  show  that  this 
estimate  is  more  liberal  in  practically  every  item  and,  aside 
from  the  manner  of  formulating  the  estimate,  the  explanation 
would  seem  to  be  that  its  authors  were  considering  the  neces- 
sary camfortSj  rather  than  the  necessary  costs  of  living. 

The  last  of  the  estimates  of  over  SIO.OO  per  week  is  from  the 
report  of  the  Social  Survey  Committee  of  the  Consumers 
League  of  Oregon  made  as  a  contribution  to  iiie  campaign  for 
minimum  wage  legislation.  It  is  based  on  over  500  schedules, 
received  from  wage-earning  women  in  Portland,  supplemented 
by  an  investigation  of  "over  100  rooming-houses,  housekeep- 
ing rooms  and  private  families  offering  room  and  board." 
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The  report  concludes:  ''If  we  were  to  omit  the  sum  allowed 
for  recreation,  $25.00  per  year,  we  would  bring  the  actual  cost 
to  $520  a  year,  or  $10.00  per  week  for  bare  necessities."  This, 
it  is  believed,  is  the  very  least  on  which  the  average  self- 
supporting  woman  can  keep  herself  in  health  and  live  decently 
in  Portland,  and  the  detailed  statement  is  intended  to  present 
the  manner  in  which  the  money  would  ''be  spent  were  women 
in  all  cases  living  as  they  should."  Of  the  $300  charged  to 
food  and  rent  $120  is  allotted  to  room  rent.  By  comparison 
with  the  estimates  whose  sum  is  $8.50  per  week,  it  appears 
that  this  higher  cost  of  room  joined  to  the  more  liberal  esti- 
mate for  the  cost  of  clothing,  and  the  vacation  item  account 
for  practically  all  the  difference  shown.* 

The  lowest  of  the  estimates  in  the  middle  group  is  that  of 
the  Massachusetts  Brush  Makers  Board  as  reporting  to  the 
Minimum  Wage  Commission.  It  is  noteworthy  as  an  attempt 
of  a  board  composed  of  employers,  employees,  and  the  public 
to  grapple  with  the  practical  problem  of  the  cost  of  living  and 
reach  a  working  basis  for  action.  The  commission  had  laid 
down  four  absolute  essentials  of  decent  self-support:  (a) 
respectable  lodging;  (b)  three  meals  a  day;  (c)  suitable  cloth- 
ing; (d)  some  provision  for  recreation,  self-improvement  and 
care  of  the  health."  Guided  by  these  principles  the  board 
"made  the  same  kind  of  inquiry  which  any  individual  seeking 
food,  shelter  and  lodging  is  daily  making."  Their  first  tenta- 
tive estimate,  as  stated  in  press  reports  totaled  $8.71.  This 
amount  was  later  reduced  to  $8.28  as  presented  above.  The 
process  of  reduction  may  be  indicated  by  the  statement  that 
the  laundry  item  was  at  first  $.50  per  week  but  finally  stood 
at  $.20  per  week.    The  board  found  that  lodging  "at  the  lowest 

*With  this  etttmste  may  be  oomptnd  uefaUy  the  detailed  ■tatemcnt  on  pp.  47-4^  of  tbe  report  of 
the  lodiittridWelfkRCoiiuniaBion  of  the  State  of  Wiihingtoa.  1914.  Tlie  ttody  wie  bued  on  cetunatei 
of  112  wBce-eernen  from  four  oocupfttioDs,  and  ertunatee  of  138  employen  and  the  totak  reached  were 
ae  foUowi:  (See  p.  60.) 

Ebumatsd  Total  Annual  "ExrMHvmnm. 

By  empkyeee Nmnber.  Amount. 

MereantiJe 51  1623.27 

Factory 16  488.24 

Laandiy 14  4W.27 

MiaoellaneouB  (office,  telephone,  etc.) 32  618.96 

112 
By  employers 138  1536.10 
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level  of  dece]ic>  cannot  be  found  in  Boston  for  less  than  SI  .50 
per  week.  A  minimum  cost  for  food  is  at  least  $3.00  a  week. 
If  one  has  courage  to  go  little  beyond  keeping  warm  and 
dry"  clothing  cannot  be  bought  ''for  less  than  S45  a  year,  or 
S.87  per  week.  For  the  preservation  of  health,  average  ex* 
penditures  of  $8.75  per  year,  or  17  cents  per  week  seem  an 
irreducible  minimum.  Carfare  requires  at  least  S.60  a  week." 
The  budget  so  built  up  totals  $6.14.  To  this  irreducible 
minimum  the  board  then  added  50  cents  per  week  for  food  and 
lodging;  48  cents  per  week  for  clothing;  and  additional  items 
as  shown  in  the  table.  In  conclusion  the  board  reported  that 
$8.28  per  week  was  not  "a  true  living  wage"  since  "it 
makes  no  allowance  for  savings  or  insurance.''  Allowing  for 
variation  between  individuals,  the  wage  board  is  convinced 
that  the  sum  required  to  keep  alive  and  in  health,  a  completely 
selfnsupporting  woman  in  Boston  is  in  no  case  less  than  $8.00, 
and  in  many  cases  may  rise  to  $9.00  or  more."  This  modest 
estimate  may  be  compared  with  the  $10.60  reached  by  the  30 
social  workers  and  the  $10.00  derived  from  Miss  Bosworth's 
study. 

The  studies  made  in  St.  Louis  and  Kansas  City,  Missouri, 
are  in  close  agreement  in  all  items  except  that  in  St.  Louis,  50 
cents  more  is  allowed  for  food,  while  in  Kansas  City  practically 
the  same  sum  is  included  in  the  more  liberal  allowance  for 
"iucidentals,  sickness  and  unemployment."  The  St.  Louis 
study  was  made  by  Miss  Ruth  Crawford  as  a  part  of  a  report 
made  to  the  Senate  Commission  on  Minimum  Wage  and  is 
based  on  detailed  schedules  furnished  by  50  working  women 
from  occupations  fairly  representative  of  the  city's  female 
wage-earners,  supplemented  by  a  study  of  the  four  lodging 
house  districts.  The  study  in  Kansas  City  was  made  by  the 
Bureau  of  Labor  Statistics  in  the  Board  of  Public  Welfare  in 
that  city.  It  was  compiled  by  an  investigator  for  the  bureau 
after  ''interviewing  about  3,000  working  girls."  The  report 
concludes;  "This  estimate  is  a  very  conservative  one,  and,  in 
view  of  the  time  frequently  lost  because  of  unemployment  and 
sickness,  very  little  would  be  left  for  luxuries." 

The  remaining  estimates,*  those  from  Minnesota,  are  the 


n'hese  estinuttei  wore  furauhed  through  the  oourtflvy  of  Elin  P.  Etui,  an  effieifnt  aenber  of  the 
Minnesota  Minimum  Wafe  Commianon. 
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totals  reached  after  consideration  in>three  wage  boards.  The 
items  presented  in  the  tables  are  those  adopted  by  various 
subcommittees  of  the  wage  boards.  The  Twin  City  Mer- 
cantile Board  failed,  after  two  attempts,  to  get  a  majority 
vote  on  a  recommendation  for  a  minimum  wage  to  the  Mini- 
mum Wage  Commission.  The  Wage  considered  in  these 
attempts  varied  from  $7.50  to  $8.75.  The  Twin  City  Manu- 
facturing Board  recommended  $8.75  a  week  as  a  minimum 
wage  for  workers  of  "ordinary  ability."  The  Duluth  Board 
reached  substantial  agreement  at  $8.50  per  week.  This,  it 
will  be  noted,  is  somewhat  below  the  total  of  the  estimates  of 
the  subcommittees.  Such  action  by  substantial  majorities 
of  committees  composed  of  persons  intimately  associated  with 
the  industry  in  question  should  go  far  in  support  of  the  con- 
clusion that  $8.50  per  week  is  the  practical  basis  for  action 
in  fixing  living  wages.*  With  this  conclusion  the  estimates 
of  St.  Louis,  Kansas  City,  and  the  Massachusetts  Wage  board 
closely  agree. 

Moreover,  comparison  of  the  most  important  items  in  the 
table  will  show  substantial  agreement  in  the  majority  of  esti- 
mates. Thus,  the  cost  of  food,  in  the  majority  of  cases,  falls 
within  the  limits  of  $3.00>$3.50;  of  rent,  within  $1.50-$2.00; 
and  of  clothing,  within  $1.5O-$2.00.  Carfare  is  usually  put 
at  60  cents;  laundry  from  25  to  50  cents;  medical  expenditures 
from  20  to  40  cents.  The  largest  amount  of  variation  comes 
in  the  attempts  to  estimate  such  items  as  amusement,  vaca- 
tion, education,  etc.  Mention  should  be  made  of  the  failure 
in  all  cases,  save  one,  to  include  any  allowance  for  unemploy- 
ment. Since  studies  of  wages  show  that  the  average  wage- 
earning  female  loses  10  per  cent,  of  possible  working  time 
through  loss  of  days  within  the  week  and  perhaps  as  much 
more  through  loss  of  weeks  in  the  year,t  a  true  living  wage 
would  necessarily  include  some  provision  for  this  contingency. 
All  in  all,  the  estimates  show  a  substantial  advance  toward 
uniformity.  This  is  particularly  true  if  attention  is  focused 
on  the  later  estimates  and  those  made  as  a  basis  for  the  fixing 
o(  actual  minimum  wage  scales. 

''See  the  writer't  psper  in  the  Qwtrttriy  Journal  of  Economict,  February,  1915. 
t/M..  p.  309,  et  aeq. 


Digitized  by  CjOOQ IC 


576  American  Statistical  Association.  [88 

Such  legal  minimum  wages  have  been  fixed  in  five  states:* 
In  Utah  by  statute;  in  Washington,  Oregon,  Minnesota,  and 
Massachusetts  through  the  orders  of  wage  boards  and  com- 
missioners. The  Utah  scale  covers  female  workers  and  pro- 
vides: ''for  minors  imder  the  age  of  18,  not  less  than  75  cents 
a  day;  for  adult  learners  and  apprentices,  not  less  than  90 
cents  a  day;  provided  that  the  learning  period  or  apprentice- 
ship shall  not  extend  for  more  than  one  year;  for  adults  who 
are  experienced  in  the  work  they  are  employed  to  perform,  not 
less  than  SI  .25  per  day." 

The  Washington  Commission  has  ordered  minimum  weekly 
wage  rates  for  adult  females  of  SIO.OO  in  mercantile  establish- 
ments; of  S9.00  in  laimdries,  dye-works,  telegraph  and  tele- 
phone companies;  and  of  $8.90  for  factories.  For  wage- 
earners  under  18  years  of  age,  of  both  sexes,  the  minimum 
weekly  wage  rate  is  S6.00.  It  is  provided  in  the  case  of  mer- 
cantile establishments  that  apprentices  shall  be  paid  not  less 
than  $6.00  per  week  during  the  first  six  months,  and  not  less 
than  $7.50  per  week  during  the  second  six  months. 

The  Industrial  Welfare  Commission  of  Oregon  has  ordered 
that  wage  rates  for  experienced  adult  women  in  Portland  shall 
be:  $9.25  per  week  in  mercantile  establishments;  $8.64  per 
week  in  manufacturing  establishments;  and  $40.00  per  month 
for  office  workers.  The  minimmn  wage  rate  for  such  experi- 
enced adult  workers  in  all  the  industries  of  the  state  is  fixed 
at  $8.25.  Inexperienced  adult  workers  may  be  paid  at  the 
rate  of  $6.00  per  week  for  a  maximum  period  of  one  year.  A 
minimum  rate  of  $1.00  per  day  for  girls  between  the  ages  of 
16  and  18  years  is  established.  The  rate  of  $8.64  for  women 
engaged  in  manufactures  has  been  unanimously  sustained  by 
the  Supreme  Court  of  Oregon  and  is  at  present  before  the 
Federal  Supreme  Court,  on  appeal  from  this  favorable  de- 
cision. 

The  first  Minnesota  orders  were  issued  in  November,  1914. 
The  general  minimum  for  women  and  minors  of  ordinary 
ability  was  fixed  at  $8.00,  with  higher  rates  as  shown  below: 


*Tbe  ■Utement  for  Utah  it  quoted  from  ft  copy  of  the  bw;  in  Waihinctoii,  Onfon,  and  1 
the  itatedieii^ia  driwn  from  the  printed  orden  of  the  Commiaiion:  and  the  Mmw chwetti  ordg  ii  famMJ 
in  Bulletin  No.  8  of  the  Minimum  Wage  Commianon. 
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Cities 

Cities 

Elsewhere 

1st  class 

2nd,  3d, 

in 

4thclaBB. 

state. 

Mercantile,  offices,  waitresses,  or  hair- 
dressing  occupation 

Manufacturing,  mechanical,  telephone, 
telegraph,  laundry,  dyeing,  dry-clean- 
ing, lunch-room,  restaurant  or  hotel  .  . 


$9.00 


$8.75 


$8.50 


8.25 


$8.00 


8.00 


It  is  stated  that  the  orders  do  not  apply  to  learners  and 
apprentices.  The  orders  are  at  present  suspended,  due  to  an 
adverse  decision  in  the  District  Court  of  the  State  on  the 
question  of  their  constitutionality. 

The  only  Massachusetts  order  so  far  issued  applies  to  the 
brush-making  industry  and  sets  a  minimum  wage  for  expe- 
rienced female  employees  of  15j  cents  an  hour.  "Assuming 
an  average  scale  of  50  hours  and  regular  employment,  this 
rate  would  3deld  earnings  of  $7.75"  and  is  thus  a  conservative 
ruling.  Learners  and  apprentices  are  to  receive  65  per  cent, 
of  this  rate  as  a  mimimum  and  the  period  of  apprenticeship  is 
not  to  be  longer  than  one  year.* 

Consideration  of  the  various  estimates  of  the  costs  of  living, 
and  of  the  various  wage  orders,  due  allowance  being  made  for 
the  greater  or  less  expenses  connected  with  various  occupa- 
tions, for  the  higher  costs  in  the  larger  cities  and  the  remoter 
states,  and  for  the  varying  standards  of  workers,  justifies  the 
conclusion  that  a  working  basis  for  a  living  wage  in  the  Ameri- 
can states  is  $8.50.  As  a  general  statemenjb,  $7.00  per  week 
would  represent  the  cost  at  the  subsistence  level,  an  irreducible 
minimum;  and  $10.00  the  estimated  cost  where  exceptional 
demands  are  made  on  the  wage-earner,  where  expenses  are 
exceptionally  high,  or  where  an  exceptionally  liberal  standard 
is  in  view. 

*  A  useful  mtmmuj  of  tlieie  wage  orden  may  be  found  in  the  Fliit  Biennkl  Report  of  the  In- 
dustrial Welfare  Conunarion  of  the  tUte  of  California,  pp.  21-SS. 
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THE    IMPROVEMENT   AND   EXTENSION   OF   THE 
REGISTRATION  AREA.* 

Bt  Louis  I.  Dubun,  Ph.  D.,  SUUtsUdafif  Metropolitan  Life  Ineuranee 
Company,  New  York, 


It  is  my  purpose  to  present  the  point  of  view  of  the  public, 
and  especially  of  the  private  organizations,  in  this  symposium. 

Let  me  define  at  the  outset  what  I  believe  is  the  attitude  of 
these  groups  toward  this  problem.  Their  chief  interest  in 
furthering  national  vital  statistics  is  to  conserve  life  and  health. 
There  are  evidences  of  gross  waste  in  infant  life,  in  early  life 
from  preventable  infection,  and  in  middle  life  from  the  degen- 
erative diseases.  There  is  concern  that  the  new  generation  is 
perhaps  too  largely  represented  by  the  oflfspring  of  the  racial 
stocks  less  favored  economically,  physically,  and  spiritually. 
The  public  has  become  aware  of  these  conditions  not  so  much 
through  statistical  inquiries  as  through  direct  observation.  Its 
knowledge  is  still  largely  a  matter  of  personal  impression.  It 
is  now  desired  to  learn  the  extent  of  this  waste  accurately,  to 
locate  it  definitely,  to  discover  its  causes,  and  to  apply  suitable 
remedies.  The  nation  wants  the  facts.  A  complete  system 
of  vital  statistics  is  the  only  way  to  get  them. 

The  contribution  of  the  federal  government  to  this  demand 
for  adequate  statistical  material  is  a  registration  area  for 
deaths,  covering,  up  to  the  present  time,  about  two  thirds  of 
the  population  of  the  country.  A  registration  area  for  births 
exists  only  as  a  plan,  and  an  area  for  reporting  disease  has  not 
even  been  seriously  contemplated. 

The  time  is  opportime  for  the  improvement  and  extension  of 
the  r^istration  service.  The  public,  when  properly  ap- 
proached>  has  responded  favorably  upon  several  occasions.  In 
the  course  of  the  last  two  years  at  least  five  states — ^Arkansas, 
Tennessee,  North  Carolina,  South  Carolina,  and  Georgia — 
after  a  campaign  of  education  among  the  people,  have  adopted 
the  Model  Vital  Statistics  Law  approved  by  the  Bureau  of  the 

«Rcad  at  the  umua]  meeting  of  the  Amerieu  Stotiitiei]  Atfoebtkm,  I^faeeton,  N.  J.,  Deecmber  30, 
lOM. 
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Census.  A  number  of  other  states  have  accepted  amendments 
bringing  their  statutes  into  closer  agreement  with  the  provis- 
ions of  the  model  bill.  It  is  important  to  note  that  the  social 
workers  and  those  especially  interested  in  public  health  are 
the  moving  spirits  in  this  educational  work.  The  registration 
area  has  been  largely  extended  through  the  efforts  of  those 
fighting  for  improved  infant  hygiene,  for  the  control  of  tuber- 
culosis, and  for  better  working  conditions  for  men  and  women 
in  industry.  The  statisticians  have  played  only  a  subordinate 
part  in  these  campaigns. 

Private  organizations  are  vitally  interested  in  the  campaign 
for  better  r^istration.  The  railways,  the  telephone  and 
telegraph  companies,  the  large  industrial  corporations,  the  life 
insurance  companies — indeed,  all  public  service  agencies 
whose  field  of  operation  covers  a  large  part  of  the  coimtry — 
are  concerned  with  the  conditions  of  life  and  health  oi  the 
population.  The  extension  of  their  markets  is  often  deter- 
mined by  sanitary  and  hygienic  considerations.  In  addition 
they  are  becoming  more  and  more  interested  in  the  welfare  of 
their  employees.  They  desire  to  know  the  facts  of  mortality 
and  morbidity  as  experienced  by  the  men  in  their  plants. 
Many  have  accordingly  established  statistical  departments, 
through  which  they  keep  themselves  informed  as  to  conditions 
both  within  and  without  their  plants.  These  statistical  offices 
are  for  the  most  part  ready  to  further  the  extension  of  the 
registration  area. 

It  will  be  helpful  at  this  point  to  refer  briefly  to  what  some 
of  the  private  companies  have  done  to  improve  vital  statistics. 
Their  activities  may  point  out  the  way  in  which  other  organ- 
izations can  codperate.  The  Association  of  Life  Insurance 
Presidents,  for  example,  has  circularized  the  country  in  the 
cause  of  better  registration.  It  has  urged  the  model  bill  in 
many  states,  has  been  represented  at  legislative  hearings  in 
behalf  of  this  measure,  has  held  public  sessions  on  the  value  ci 
statisUcs,  and  has  given  wide  publicity  to  these  meetings.  A 
number  of  individual  companies  have  acted  on  their  own  ini- 
tiative. The  agency  force  of  one  organization  regularly  saids 
tothe*registrars  notices  of  births  occurring  among  policyholders. 
This  company  has  distributed  to  ph3rsicians,  to  legislators,  to 
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women's  clubs,  and  to  other  groups  whose  cooperation  might 
be  helpful,  thousands  of  pamphlets  on  the  uses  of  vital  statistics. 
It  has  advocated  the  Model  Vital  Statistics  Bill  in  a  number  of 
states,  and  has  asked  its  agency  force  and  medical  examiners 
to  write  to  their  representatives  urging  this  advanced  legis- 
lation. Still  other  organizations  will  be  glad  to  serve  in  this 
campaign. 

The  movement  for  better  vital  statistics  is  suffering, 
however,  from  a  lack  of  cohesion  among  its  advocates.  What 
is  needed  is  a  central  office  which  will  inspire  and  direct  co- 
operation among  the  various  public  and  private  organizations. 
This  central  office  should  serve  as  a  clearing  house  for  all  inter- 
ested bodies.  Its  director  should  be  well  acquainted  with 
the  difficult  problems  which  confront  registrars  in  the  states; 
he  should,  moreover,  inspire  confidence  among  statistical 
workers  throughout  the  country.  If  necessary,  this  central 
office  should  be  independent  of  government  control,  and  pri- 
vately endowed,  like  so  many  other  philanthropies  which  have 
sprung  up  in  recent  years  to  fulfil  some  noteworthy  public 
function.  This  is  a  matter  of  concern  to  the  members  of  the 
American  Statistical  Association  and  of  other  organizations 
interested  in  the  extension  and  improvement  of  the  registra- 
tion service. 

Logically,  this  central  office  for  registration  propaganda 
should  be  within  the  Bureau  of  the  Census  itself.  No  other 
agency  occupies  so  favorable  a  position  both  in  its  organiza- 
tion and  in  its  traditions.  The  Biureau  of  the  Census  has  in 
the  past  appreciated  the  importance  of  this  aspect  of  its  work. 
The  former  chief  statistician  of  the  division  of  Vital  Statistics 
was  a  missionary  to  whose  efforts  much  of  the  extension  of  the 
registration  service  is  due.  No  one  else  has  mastered  the 
practical  difficulties  of  the  problem  as  he  did.  His  codpera- 
tion  was  always  at  the  disposal  of  the  several  states  that  needed 
him;  his  work  bore  fruit  and  gave  early  promise  of  a  nation- 
wide Registration  Area.  Today  the  Bureau  occupies  no  such 
position  of  vantage  in  the  movement.  It  is  this  which  gives 
us  such  concern,  and  which,  as  I  understand  it,  is  the  chief 
occasion  for  this  symposium. 

If  the  Bureau  of  the  Census  is  to  maintain  its  best  traditions 
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as  the  organizer  and  as  the  repository  of  national  vital  statis- 
tics, it  must  satisfy  a  number  of  exacting  conditions. 

First:  It  should  be  ready  to  cooperate  with  state  registra- 
tion officials.  Because  of  the  constitutional  limitations  placed 
upon  the  federal  service,  the  Bureau  can  obtain  the  funda- 
mental data  on  mortality  only  through  the  courtesy  of  the 
states.  It  would  do  well,  therefore,  to  endeavor  to  serve  the 
states  in  the  solution  of  their  registration  problems.  To  this 
end,  the  Bureau  must  have  at  its  disposal  a  number  of  active 
and  expert  agents  whose  function  shall  be  to  act  as  consultants 
to  state  r^istrars,  especially  in  the  non-r^istration  states. 
The  cordial  relations  with  the  states  must  be  maintained  as  a 
primary  condition  of  effective  service.  At  the  same  time 
there  must  be  a  harmonious  plan  for  the  transcription  and 
forwarding  from  the  states  of  the  primary  documents  used  by 
the  federal  service.  The  recent  administrative  ruling  of  the 
Director  of  the  Census,  reversing  the  former  method  of  obtain- 
ing transcripts,  very  nearly  resulted  in  the  disruption  of  the 
Registration  Area. 

Second:  The  Bureau  of  the  Census  must  be  entirely  non- 
partisan. Changes  in  national  administration  should  not,  as 
a  matter  of  course,  involve  changes  in  directors,  with  the  in- 
evitable upheaval  in  policy  and  practice  which  these  occasion 
in  the  Bureau.  The  work  of  this  office  is  essentially  scientific 
and  technical  in  character.  Experience  should  count  as  a 
chief  consideration.  The  displacement  of  tried  and  efficient 
chiefs  of  division  is,  therefore,  subversive  of  Bureau  efficiency. 
Nor  should  political  considerations  be  allowed  to  interfere 
with  the  accuracy  of  Census  returns.  Demands  for  padded 
population  counts  and  for  the  publication  of  mortality  rates  in 
such  a  form  as  would  make  sanitary  conditions  appear  better 
than  they  really  are  should  receive  no  encouragement  whatever 
from  the  Census  Bureau.  This  office  must  always  stand  out 
as  the  exponent  of  truth,  whatever  the  cost  may  be. 

Third:  The  Bureau  of  the  Census  should  encourage  and 
guide  public  and  private  organizations  in  their  statistical  work. 
Industrial  establishments  and  philanthropic  institutions  of  all 
sorts  are  collecting  vital  statistics,  the  tabulation  and  the 
publication  of  which  would  prove  of  much  greater  value  if  they 
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were  carried  on  in  accordance  with  the  standard  practice  of 
the  Bureau.  A  well-directed  effort  toward  this  end  would 
probably  result  in  standardizing  the  compilations  of  the  hos- 
pitals and  sanatoria,  the  visiting  nurse  associations,  and  es- 
pecially the  life  insurance  companies.  These  last  institu- 
tions— particularly  the  large  industrial  companies — ^possess  a 
wealth  of  most  useful  data  on  mortality,  which  could  readily 
be  made  to  supplement  the  reports  of  the  Bureau  of  the  Cen- 
sus. Indeed,  the  record  of  their  mortality  experience  in  the 
non-registration  states  would  prove  to  be  the  very  best  avail- 
able measure  of  the  sanitary  conditions  of  these  sections. 

Fourth:  The  Bureau  of  the  Census  should  become  more  ac- 
tive as  an  educational  agency  in  the  dissemination  of  statistical 
knowledge.  Much  of  the  material  prepared  by  the  Bureau,  if 
properly  analyzed  and  edited  for  the  press,  would  prove  of 
the  greatest  public  interest.  Such  contributions  would  be 
especially  helpful  in  furthering  the  movements  for  better 
hygiene  and  sanitation  throughout  the  country.  They  would 
also  result  in  increasing  the  amount  of  statistical  instruction 
in  our  schools  and  colleges.  This  policy  would  leave  a  very 
definite  impression  upon  the  mental  attitude  of  the  people 
toward  statistics,  and  the  demand  for  better  and  wider  regis- 
tration would  not  be  so  easily  denied  or  ignored  by  oiur  States. 
In  this  way  the  foundation  would  be  laid  for  nation-wide  vital 
statistics. 

In  conclusion,  let  me  say  that  the  chief  requirement  at  this 
time  for  the  improvement  and  extension  of  our  registration 
service  is  a  better  appreciation,  by  those  who  are  directing 
the  statistical  work  of  the  states  and  of  the  federal  govern- 
ment, of  the  fact  that  they  have  in  their  hands  the  key  to  the 
solution  of  some  of  our  most  vexing  problems. 
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OSCULATORY  INTERPOLATION  FORMULAS. 
Bt  C.  H.  Forstth,  Ann  Arbor,  Mich. 


The  best  formulas  of  interpolation,  making  use  of  finite 
differences,  are  Newton's,  Everett's,  Stirling's,  and  Bessel's 
which  are  as  follows: 

Newton's  formula: 

,     .       ,  x(x—  1)^,^     ,  x(x—l)(x  —  2)  ^,      ,. 
t*,=  Uo+xAUii+       ^^    ^A^oH — ^ gy -A^Uo  +•  •  •• 

Everett's  formula: 
t^=/(Qwo+/(a:)wi 

where  f{x)  =  ^  +  ^31       ^+^51      ^ 

_/    ^  (x+l)x{x-l)^,  ^  (a;+2)(x+l)x(a;-l)(x-2)  A 

and  ^  is  tHe  distance  of  t/,  measured  behind  ui. 


Stirling's  formula 

n(n»-l)(n«-4) 


.     ;      ■  «*M     I  w(«*— 1)t,     ,  n*(n*— 1),. 


5,  ShM,+.... 


Bessels  formula: 


Thus  Newton's  formula  is  based  upon  ordinary  differences 
and  the  three  others  upon  central  differences  whose  notation 
is  explained  by  the  following  table: 
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u-s 

Wo  3*iio  3*Uo 

5wj  5*Wj  5*Wj 

Wi  5*Mi  5^1 

W| 

We  shall  use  the  central  difference  symbols  but  with  a  dash 
over  them  to  designate  the  arithmetic  averages  of  the  differ- 
ences of  the  same  order  on  both  sides  of  them.  Thus 
5tio = K^^+^ti-}),  and  so  on  for  the  rest.  We  believe  that  this 
latter  idea  is  an  improvement  over  that  of  Mr.  Sheppard,* 
who  contrived  the  scheme  of  representing  central  differences 
shown  in  the  above  table,  in  which  a  separate  character  m  is 
introduced  instead  of  the  dash  which  we  suggest.  We  con- 
sider the  use  of  the  character  m  in  such  a  way  to  be  very 
misleading. 

The  purpose  of  this  paper  is  threefold.  First  we  wish  to  give 
the  results  of  our  derivations  of  the  osculatory  formulas  based 
upon  Stirling's  and  Bessel's  formulas  corresponding  to  those 
which  have  been  derived  based  upon  Newton's  t  and  Everett's  J 
formulas,  all  to  be  used  for  interpolating  four  values  between 
two  of  a  series  of  equidistant  values  by  fifth  differences.  Sec- 
ond, we  wish  to  bring  together  all  four  osculatory  formulas 
for  purposes  of  comparison  and  future  reference.  Third,  we 
wish  to  offer  for  future  reference  formulas  for  computing  fifth 
leading  differences  to  be  used  in  connection  with  the  applica- 
tions of  the  four  osculatory  interpolation  formulas,  to  simplify 
the  computation  when  several  successive  intervals  are  to  be 
considered. 

As  is  well  known,  all  interpolations  within  a  series  of  suc- 
cessive intervals  are  performed  through  the  use  of  a  series  of 

^Piooeedinci  of  tlw  London  Mathomatioal  Society,  Vol.  XXXI.  p.  449. 
t  JounuJ  of  the  Inttitate  of  Aotoaries,  Vol.  22..  p.  270. 
tJ.  LA..  Vol.  42.  p.  899. 
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what  might  be  called  partial  interpolation  curves.  In  os- 
culatory interpolation,  the  " joints''  of  these  separate  inter- 
polation curves  are  welded  together  in  a  more  satisfactory 
manner  by  requiring  that  not  only  the  slopes  but  also  the 
curvatures  of  any  two  interpolation  curves  to  be  the  same 
at  their  point  or  points  of  intersection.  Thus  the  two  inter- 
polation curves,  one  through  the  points  u-2,  u-i,  tio,  ui,  and  t<«, 
the  other  through  t^i,  tic,  tii,  v^,  and  uz  are  required  to  have 
equal  slopes  and  equal  curvatures  at  the  two  points  Uo  and 
ui  for  purposes  of  interpolating  any  number  of  values  (foiuTi 
in  this  paper)  between  tio  and  Ui.  This  modification  tends  to 
remove  the  discontinuities  usually  found  at  the  intersections 
of  two  distinct  interpolation  curves. 

This  method  of  interpolation  has  been  termed  "osculatory" 
interpolation  because  the  successive  pairs  of  partial  interpola- 
tion curves  are  thus  seen  to  have  a  common  osculating  circle 
at  their  points  of  intersection.  It  was  first  devised  by  Sprague* 
and  later  developed  and  applied  by  Karup,  t  King,t  Buchanan,§ 
and  others.  II  The  method  or  rather  modification  has  already 
been  applied  to  Newton's*  and  Everett's§  formulas,  the  latter 
of  which  involves  only  even  central  differences  of  each  of  the 
middle  pairs  of  the  series  of  values  between  which  the  inter- 
polations are  to  be  made.  The  central  difference  formulas, 
Stirling's^  and  Bessel's,  are  so  widely  used  that  it  seemed  well 
worth  while  to  obtain  the  osculatory  formulas  for  them  as 
well  as  for  Newton's  and  Everett's  formulas. 

The  process  of  deriving  the  osculatory  formulas  wherein 
analytically  first  derivatives  are  considered  in  lieu  of  slopes 
and  second  derivatives  in  lieu  of  curvatures  has  been  explained 
so  well  in  connection  with  the  derivation  of  Sprague's  formula 
(based  upon  Newton's  formula)  and  Buchanan's  formula 
(based  upon  Everett's  formula),  and  especially  in  an  independ- 
ent note  by  Lidstone**,  that  we  shall  give  simply  the  final 

*  Joimil  of  the  Institute  of  Aotnaries,  Vol.  32,  p.  270. 

tTrmns.  Seeoad  InterofttioiuJ  Actuaiial  Congress,  p.  78. 

tJ.I.  A.,  Vol.  42,p.  235. 

|J.  I.  A..  Vol  42,  p.  869. 

B  Quarter<]f  Pub.  Amer.  Sut.  Aaoe..  June.  1010. 

The  Reoord.  Amer.  Inst,  of  Aetnaries,  June,  1011. 
1  Text-book.  ImtHute  of  Aetnariei,  p.  447. 
**  J.  iMt.  An..  Vol.  42,  p.  8M. 
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equations  of  the  two  curves.    The  one  based  upon  Stirling's 
formula  becomes 


(1) 


(2) 


■^\20      4  "'"5/  3! 
The  equation  based  upon  Bessel's  formula  becomes 

.  (x«-2a:»-x*  +  2»)  - .     ,  (-a*  +  2»«-»») 
+ 4! *^»  + 4j "^ 

If  we  substitute  successively  «  — ^,  i,  •••,  |  in  equations 
(1)  and  (2),  and  difference  each  of  the  sets  of  six  results  five 
times  we  obtain  the  two  desired  sets  of  leading  differences 
for  interpolating  four  values  between  uo  and  Ui. 
The  osculatory  leading  differences  based  upon  Stirling's 
formula  are: 

/i\  Suo,,Shh      ^  5*Wo  S*Uo,       «*Wo 


(2)  1    "    +1    "   -I  "  +3  " 

(3)  1    "  +1  "  -3  " 

(4)  1  "  -2  " 

(5)  5  " 


(A) 


The  osculatory  leading  differences  based   upon   Bessel's 
formula  are: 

^  ^  6           5«  "^      6»  ■*"       5*        15  6« 

(2)  1    "   _f    "  -4     "  -  J  " 

(3)  1    "   _  1     "  +  J  " 

(4)  1     "  +  0  " 

(5)  -  1  " 


(B) 


The  osculatory  leading  differences  derived  by  Buchanan, 
based  upon  Everett's  formula  are: 
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(2)  4    "   -7  "  +1     "   +3  " 

(3)  -1    "   +2  "  +1     "   -3  " 

(4)  3  "  -2  " 

(5)  -5  "  +5  " 


(C) 


The  oscillatory  leading  differences   derived   by  Sprague, 
based  upon  Newton's  formula  are: 

...  Auo  ,  e  A*Mo  ,  11  A»Wo      ^.  L*Ua         A««o 

^^^  ■5~+^"5i"  +  ^^"5i""^^"5i"+     "5^" 

(2)  1     "    +6       "    +1      "    +3    " 

(3)  1       "    +4       "    -3    " 

(4)  1       "    -2    " 

(5)  5    " 


(D) 


To  apply  these  different  sets  of  leading  differences,  the 
observed  series  of  values  are  differenced  as  usual,  the  differ- 
ences averaged  wherever  necessary  in  connection  with  the 
central  differences  and  finally  each  difference  divided  by  the 
appropriate  power  of  5  (or  multiplied  by  the  corresponding 
decimal).  The  leading  differences  themselves  are  then  formed 
according  to  the  above  tables.  Each  group  of  six  original 
values  will  have  its  own  set  of  differences  for  interpolating 
four  values  between  the  inmost  pair,  but  if  a  series  of  succes- 
sive intervals  are  to  be  interpolated  the  best  plan  is  to  inter- 
polate the  first  interval  as  outlined  above  and  then  compute 
merely  the  appropriate  fifth  leading  differences  for  the  suc- 
ceeding intervals  such  that  by  continued  summation  or  addi- 
tion to  the  preceding  leading  differences  of  lower  order  (in 
each  case)  the  required  interpolations  will  be  obtained.  The 
possibility  of  this  plan  has  been  pointed  out  before*  and  we 
shall  merely  carry  it  out  as  Buchanan  has  done  in  connection 
with  his  treatment  of  Everett's  formula.  Not  being  able  to 
find  the  formula  for  computing  these  fifth  differences  in  connec- 
tion with  Sprague's  formula,  we  have  derived  these  formulas 
for  this  case  as  well  as  for  the  osculatory  formulas  based  upon 

♦J.  LA.    VoI.4a.  p.  285. 
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Stirling's  and  Bessers  and  derived  in  this  paper.  The  method 
of  derivation  is  outlined  by  Buchanan  in  his  paper.  These 
formulas  or  corrections  of  fifth  diflferences  for  all  four  oscu- 
latory  formulas  are  as  follows: 


Newton'a 

Everett's 

Stirlinc'a 

Bend's 

A*vt 

A*U9 

S^ui 

^ 

?!!i 

S^ut 

*!!i 

«^I 

5* 

5* 

5* 

5* 

5* 

5* 

5« 

5* 

^^} 

+4 

1 

3 

1 

3 

1 

i 

m 

(2 

-« 

-6 

-« 

— 15  f 

(3) 

-6 

-6 

-6 

-« 

-.1 

17  1 

(4) 

4 

3 

1 

3 

1 

3 

-6 

(5) 

5 

5 

5 

5 

-1 

-1 

The  greatest  disadvantage  found  in  connection  with  the 
use  of  the  above  fifth  differences  is  that  usually  the  work 
should  be  carried  to  a  greater  number  of  decimals  than  if 
the  above  leading  differences  were  used.  If  an  appropriate 
computing  machine  is  available  this  criticism  is  of  no  import- 
ance. As  a  general  rule  the  work  in  connection  with  the 
leading  differences  should  be  carried  to  two  more  decimals 
than  are  to  be  finally  retained  and  the  work  of  the  fifth 
differences  to  three  or  the  maximum  four. 

One  great  advantage  in  the  use  of  the  above  osculatory 
formulas  is  the  accompanying  check  upon  the  computation, 
for  the  sets  of  leading  differences  not  only  lead  to  interpola- 
tions of  the  four  values  between  a  pair  of  intermediate  original 
values  but  will  also  reproduce  these  original  values  and  since 
the  process  of  continued  summation  causes  any  errors  in  the 
computation  to  accumulate,  such  errors  are  readily  caught. 

Without  going  into  the  details,  it  should  perhaps  be  pointed 
out  that  BessePs  and  Everett's  and  hence  the  corresponding 
osculatory  formulas  lead  to  about  the  same  degree  of  acciu-acy 
but  are  generally  considered  to  be  the  most  accurate  of  the 
four  formulas  considered  in  this  paper.  However,  Everett's 
formula  and  the  corresponding  osculatory  formula  involve 
considerably  less  as  well  as  simpler  computation  than  Bessel's 
formula  and  its  corresponding  osculatory  formula.  The  oscula- 
tory formula  based  upon  StirUng's  formula  is  very  little  less  ac- 
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curate  than  those  based  upon  Everett's  and  Bessel's  fonnulas 
and  is  remarkably  easy  to  apply  although  scarcely  as  easy  as 
Buchanan's  (that  based  upon  Everett's).  There  is  scarcely 
any  justification  in  the  further  use  of  Sprague's  osculatory 
formula  since  the  derivation  of  the  formulas  for  the  other 
osculatory  interpolations,  leading  as  it  does  to  results  nowise 
as  accurate  and  involving  much  computation. 

In  conclusion  the  following  example  is  given  to  show  the 
use  of  the  above  sets  of  leading  differences.  The  following 
values  of  u  are  arbitrarily  chosen  and  the  corresponding 
differences  found  in  the  usual  way  as  shown. 

»-,= 4673423 

13462 
u-i= 4686885       6321 

19783       384 
ti«  =4706668       6705       65 

26488       449     13 
M,  =4733156       7154      78 

33642       527 
u,   =4766798       7681 

41323 
U(  =4809121 

Here  we  have,  for  example,  iu«=}(19783+26488) 
The  results  after  applying  the  four  sets  of  leading  differences 
are: 

BrW  By  (B)     By  (C)    By  (D) 

«o =4706668  4706668  4706668  4706668 
4711406  4711397  4711397  4711416 
4716418  4716401  4716401  4716435 
4721710  4721691  4721691  4721729 
4727287  4727273  4727273  4727301 
«i= 4733156  4733156  4733156  4733156 


{C)-{A)  (C)-(B)  (Q)-(D) 

0 

0 

0 

9 

0 

19 

17 

0 

34 

19 

0 

38 

14 

0 

28 

0 

0 

0 
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REVIEWS  AND  NOTES. 


NOTE  ON  A  CERTAIN  USE  OF  FINANCIAL  STATISTICS. 

In  the  QuABTBRLT  Publications  for  September,  1914,  p.  236,  Professor 
Nearing  has  an  interesting  article,  entitled  "Service  Income  and  Property 
Income,  **  which  makes  use  of  various  statistical  reports,  especially  those 
of  railroad  and  other  public-service  commissions.  In  addition  to  being 
interested  in  the  subject,  my  attention  was  naturally  attracted  to  the  use 
made  of  data  from  reports  of  the  New  York  Public  Service  Comnussion 
for  the  First  District,  with  which  my  position  makes  me  familiar.  The 
following  remarks  relate  primarily  to  this  point. 

On  page  248  "a  total  compensation  of  $28,632,580,  and  a  total  payment 
of  interest  and  dividends  of  $12,204,640"  for  the  street  railways  of  the 
district  in  question,  which  is  substantially  New  York  City,  are  cited  for 
1911,  the  reference  being  to  Vol.  II,  p.  133  and  p.  327  (instead  of,  as  in- 
correctly printed,  to  pp.  133-326).  Text  Table  37,  which  is  on  page  133, 
consists  of  the  totals  for  two  years  of  the  general  table  showing  income  (and 
surplus)  statements  for  street  railways.  This  is  Table  XVI,  A,  and  in  the 
1911  volume  is  at  page  390.  The  other  reference  is  direct  to  general  Table 
XII,  C. 

Rounded  to  thousands  of  dollars,  income  deductions  and  dividends  of  the 
operating  street  railtra}^  of  New  York  City  for  1911  were  as  follows: 

Thousands  of  dollars. 

Interest  on  funded  debt 7,828 

Other  interest 2,579 

Rent  of  road  and  equipment 12,242 

Other  rent 1,127 

Other  deductions 416 

Total  deductions  from  gross  income $24,192 

Net  corporate  income $10,171 

Dividends $4,376 

Professor  Nearing's  "property  income"  is  the  sum  of  the  first  and  last 
items.  But,  on  the  face  of  the  data,  why  is  not  substantially  all  the  $24,- 
192,000  of  income  deductions,  as  well  as  the  dividends,  counted  as  "property 
income"?  The  small  qualification  theoretically  necessary  on  account  of 
the  inclusion  of  non-operating  income  and  income  from  outside  operations 
should  have  the  same  sort  of  effect  upon  dividends  as  upon  net  income.  In 
fact  the  essential  distinction  between  revenue  deductions  and  income  de- 
ductions is  that  the  latter  are  pa3anents  for  the  use  of  property,  while 
operating  expenses  consist  of  costs  for  materials  and  services  currently 
consumed  and  of  charges  for  maintenance  of  the  fixed  investment.    It  is 
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true  that  what  is  cost  to  the  company  is  not  necessarily  return  to  the  in- 
vestor. As  appears  from  the  footnotes  to  the  items  in-  Table  XVI,  A, 
"Other  deductions"  consist  almost  entkely  of  sinking-fund  payments  and 
amortisation  of  debt  discount  and  expense.  We  may  therefore  throw  out 
this  item.  Rents,  however,  are  pa3rment8  for  the  use  of  property.  Doubt- 
less a  considerable  maintenance  element  is  induded  in  "  Other  rent  charges.'^ 
But  ''Rent  of  road  and  equipment"  is,  as  Professor  Nearing  could  easily 
have  ascertained,  composed  almost  entirely  of  dividends  and  interest  upon 
outstanding  securities  of  lessor  street-railway  companies.  In  division  B 
of  Table  XVI,  at  page  394,  these  details  are  set  forth.  The  lessors  of  the 
Interborough  Rapid  Transit  show  13,399,000  interest  on  funded  debt  and 
$4,200,000  dividends,  $7,599,000  being  thus  accounted  for  out  of  the 
$8,1Q6,000  paid  by  the  Interborough.  Lessees  of  the  various  B.  R.  T. 
companies  ^ow  $454,000  interest  on  funded  debt  and  $971,000  dividends, 
or  $1,425,000,  out  of  $2,313,000  to  be  accounted  for.  Interest  on  funded 
debt  shown  by  lessees  of  the  predecessor  of  the  New  York  Railways  was 
$554,000  and  dividends  $1,410,000,  or  $1,964,000  in  all,  that  is,  more  than 
sufficient  to  account  for  the  $1,810,000  distributed  by  the  company  in 
question,  the  difference  being  explicable  by  the  different  bases  of  credit  and 
debit  accruals  as  between  lessors  and  the  bankrupt  lessee.  Thus,  Professor 
Nearing's  property-income  item  should  be  increased  by  $10,988,000,  or 
nearly  doubled. 

In  view  of  the  well-known  tendency  on  the  part  of  railrpads  to  obtain 
capital  through  note  issues,  some  of  the  ''Other  interest"  items  are  also 
certainly  worthy  of  examination.  The  facts  may  be  ascertained  by  refer- 
ence to  the  abstracts  of  the  companies'  individual  returns  contained  in 
Part  III  of  the  volume  in  question.*  Substantially  all  the  $1,596,000  thus 
charged  by  Brooklyn  Rapid  Transit  companies  is  interest  paid  to  the  hold- 
ing company  which  finances  the  requirements  of  its  controlled  street  rail- 
ways by  means  of  demand  notes.  These  are  pledged  as  security  for  the 
mortgage  indebtedness  of  the  holding  company.  Altogether  Professor 
Nearing's  error  of  method  is  by  no  means  insignificant  in  its  effect  on  his 
statistics.    His  property  income  figure  should  be  at  least  doubled. 

The  $28,633,000  for  wages  and  salaries  is  not  open  to  similar  criticism. 
In  this  case  lessor  companies  do  not  complicate  matters.  However,  the 
amount  includes  wages  charged  to  fixed  capital  and  to  that  extent  is  not  a 
regular  annual  charge.  For  this  reason  the  ratio  of  "service  income"  to 
"property  income"  might  better  be  determined  by  the  study  of  a  series 
of  yean. 

The  same  remark  applies  to  dividends.  Even  funded-debt  interest  was 
in  an  abnormal  condition  in  New  York  City  in  1911,  when  all  the  great 
surface  roads  of  Manhattan  and  The  Bronx  were  in  the  hands  of  receivers. 
This  group  of  surface  roads  paid  $1,080,393  in  funded-debt  interest  in  1911, 
before  the  reorganization  of  the  Metropolitan  and  Third  Avenue  railways, 
and  $4,484,008  in  1913,  after  the  reorganization.  None  of  these  companies 
paid  dividends  in  either  year. 

*FaSM  471.  482,  490.  523,  614.  675,  and  690. 
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Professor  Nearing  also  cites  (on  p.  249)  data  from  vol.  Ill  of  the  1911 
Annual  Report' of  the  Public  Service  Commission  for  the  First  District. 
His  reference  is  merely,  in  too  large  a  way,  to  the  volume  as  a  whole.  The 
two  classes  of  income  in  question  are  stated  for  "gas  companies/'  for  the 
"electric  companies/'  then  for  "companies  operating  both  gas  and  elec- 
tric franchises."  For  the  last  described  group  the  figures  given  are: 
Total  compensation,  $16,850,676;  total  of  interest  and  dividends, 
$19,443, 164.  These  totals  are  somewhat  larger  than  the  sums  of  the  figures 
previously  cited.  The  difference  may  be  accounted  for  by  the  three  small 
gas-electrical  companies.  Reference  to  Table  XXXVII  at  page  328 
serves  to  verify  the  (funded-debt)  interest  and  dividends,  as  stated  for 
gas  companies  and  for  electrical  companies  separately.  The  combined 
figure,  however,  is  peculiar  in  a  way  that  will  be  explained  shortly.  The 
sub-group  figures  for  compensation  are  similarly  verifiable  by  reference  to 
Table  XXXI  at  page  262,  except  that  the  Flatbush  Qas  figure  has  not  been 
deducted  to  obtain  the  "gas  companies''  figure  and  has  been  deducted  to 
obtain  the  "electric  companies"  figure.  Appar^itly  the  name  of  this 
company  was  allowed  to  mislead  the  compiler  as  to  the  fact  of  its  being  a 
gas-electrical  company,  though  the  evidence  that  it  is  audi  should  have 
reached  his  consciousness  through  his  use  of  data  close  at  hand.  The 
figure  of  total  compensation  is  identifiable  except  for  what  is  evidently 
an  error  of  $1,000,000  in  addition,  transcription,  or  typography;  that  is, 
the  total  compensation  to  employees  in  the  district,  paid  by  gas,  electrical, 
and  gas-electrical  companies  appears  in  Table  XXXI  as  $15,850,676. 
In  addition  to  this,  however,  the  Consohdated  Telegraph  and  Electrical 
Subway,  a  conduit  company,  paid  out  $946,206  in  compensation;  and  the 
Empire  City  Subway  Company,  $327,658.*  The  $1,000,000  mentioned 
above  might  have  been  intended  to  allow  for  wages  paid  by  these  conduit 
companies,  most,  but  not  aU,  of  whose  property  is  used  by  the  electrical 
companies.  But  in  that  case  one  would  expect  the  final  figure  also  to  be 
rounded,  and  verification  of  the  process  of  obtaining  it  should  have  been 
facilitated  by  adequate  references. 

The  $19,443,164  cited  by  Professor  Nearing  as  interest  and  dividends 
appears  to  have  been  obtained  by  adding  to  the  figures  for  gas  companies 
and  for  electrical  companies  combined,  the  similar  figures  for  gas-electrical 
companies,  that  is,  funded-debt  interest  and  dividends,  and  then — ^instead 
of  stopping  at  this  point  as  all  his  other  corresponding  figures  do — further 
adding  "Other  interest,"  not  merely  for  operating  hghting  companies,  but 
the  gross  total  of  Table  XXXVII,  inclusive  of  electrical  subway  and  non- 
operating  companies.  This  procedure  is  unexplained  and  is,  indeed, 
hardly  explicable.  Because  of  the  interest  of  the  question  as  to  what  kind  of 
figures  should  have  been  taken  for  the  purpose  in  hand,  the  figures  of  Table 
XXXVII  are  presented  below  on  three  possible  bases  (all  amounts  being 
in  thousands  of  dollars) : 

*  Cf .  pp.  421  and  435  of  the  Report,  Vol.  III. 
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Operating, 

Except  All  All  Companies, 

Conduit,  Operating  Operating  and 

Companies  Companies  Non-operating 

Interest  on  funded  debt $4,851  $5,461  $5,690 

Other  interest 2,642  3,309  3,325 

Rent  for  lease  of  gas  or  electric 

plant 1,632  1,632  1,632 

Other  rent 1,623  1,623  1,623 

Other  contractual  deductions . .              12  12  12 
Amortization  of  debt  discount 

and  expense 55 55 58 

Total  deductions $10,815  $12,092  $12,340 


Net  corporate  income $22,715  $23,131         $24,113 


Dividends $11,267  $11,542         $12,342 


It  is  impossible  to  obtain  $19,443,000  by  any  combination  of  interest  and 
dividends  here  shown,  either  according  to  the  method  of  Professor  Nearing's 
street-railway  total  or  otherwise.  It  is  also  of  fundamental  importance 
that  the  figures  above  tabulated  are  for  a  group  of  companies  largely  asso- 
ciated with  one  another,  with  resulting  inter-company  payments  of  divi- 
dends, etc.  In  particular,  the  Consolidated  Gas  Company,  in  addition 
to  being  an  operating  company,  is  well  known  to  be  one  of  the  most  im- 
portant holding  companies  in  the  country.  The  electrical  subway  or  con- 
duit companies  have  been  already  mentioned  as  deriving  their  income 
almost  entirely  from  the  revenues  of  the  electrical  companies.  This  is 
only  more  completely  true  of  the  non-operating  companies.  Hence  the 
first  column  of  figures  in  the  above  summary  is,  of  the  three,  least  subject 
to  qualification  on  this  account.  The  total  of  interest  (on  funded  debt) 
and  dividends  obtained  from  it  is  $16,118,000. 

But  the  Consolidated  Gas  Company  had  $5,731,000  of  *'Other  income," 
not  derived  from  gas  operations,  from  which  to  pay  dividends,  and  the 
New  York  Edison  Company  had  similar  income  of  $1,081,000.  Consoli- 
dated 83rstem  (incl.  N.  Y.  Edison  Co.)  duplications  are  not  to  any  appre- 
ciable extent  due  to  leases  of  gas  or  electrical  plants,  hence  the  duplication 
cannot  be  eliminated  by  dealing  with  operating  companies  only  and  includ- 
ing as  return  on  property  rent  paid  to  lessors,  as  is  possible  in  the  case  of 
the  street  railways.  But  in  fact  the  $1,632,000,  "Rent  for  lease  of  gas  or 
electric  plant,''  in  question  is  properly  to  be  added  to  the  operating-company 
interest  and  dividends  because  chiefly  payable  by  the  Edison  Electric  Illu- 
minating (Brooklyn)  to  its  lessor,  as  is  explained  in  a  footnote.  This  raises 
the  $16,118,000  to  $17,750,000,  but  without  the  Consolidated  system 
duplications  having  been  attended  to.  Because  of  this  element  in  the  sit- 
uation it  is  impossible  to  get  a  satisfactory  figure  of  the  character  sought 
without  a  detailed  analysis  of  the  income  accounts  of  the  various  asso- 
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ciated  companies.  This  is  too  large  a  task  to  undertake  casually,  and  the 
data  printed  in  the  report  are  probably  not  sufficient  to  permit  of  its  com- 
plete accomplishment.  But  it  happens  that  something  of  the  sort  was  at- 
tempted witii  the  previous  year's  figures  and  the  results  appear  in  the  1910 
Report,  vol.  IV,  p.  07  ff.  The  Comparative  Summary  of  Financial  Data 
for  1910,  unlike  its  successors,  carries  the  process  of  deduction  for  dupli- 
cations through  the  entire  income  and  surplus  accounts.  Significant  data 
therefrom  are  as  follows:* 

1909.  1910. 

Interest  payable  accrued  on  funded  f  Gross,        $6,738,675    $6,723,034 
debt \  Net,  5,660,625     6,672,806 

^.  .,     ,       ..  /Gross,  9,480,231    10,663,761 

Dmdendspaid <^^^^  ^^^^^^33      ^^93,627 

^     , .     ,  /  Gross,         16,218,906   17,386,786 

^^^^"^^ \  Net,  12,069,468   12,866,333 

In  these  figures  both  subway  and  non-operating  companies  are  included* 
The  ratios  of  net  to  gross  are  as  follows:  1909,  funded-debt  interest  83.86 
per  cent,  and  dividends  67.71  per  cent.;  1910,  funded-debt  interest  82.89 
per  cent,  and  dividends  68.40  per  cent.  These  per  cents  are  nearly  enough 
constant  so  that  we  may  estimate  the  net  figures  for  1911  as  68  per  cent,  of 
gross  dividends  and  83  per  cent,  of  gross  funded-debt  interest.  This 
gives  $8,393,000  dividends  and  $4,723,000  interest.  To  these  should  be 
added  "Rent  for  lease  of  gas  or  electrical  plant,''  $1,632,000,  about  half  of 
the  "Other  interest,"  or  another  $1,600,000  and,  finally,  most  of  the  "Other 
rent,"  paid  to  the  subway  companies,  amounting  to  about  $1,600,000. 
Altogether  these  amount  to  $17,860,000.  That  Professor  Neanng's  figure 
is  only  about  $1,600,000  away  from  this  figure  is  a  mere  accident. 

Professor  Nearing  has  touched  a  subject  of  great  practical  importance 
as  well  as  of  great  statistical  interest  and  difficulty.  In  order  to  do  justice 
to  both  these  viewpoints,  however,  it  would  seem  to  be  necessary  to  treat 
the  subject  in  a  much  broader  way  than  he  does.  Broadly  conceived, 
the  problem  is  to  determine  what  are  the  t3rpical  operating  and  financial 
ratios  for  each  of  the  various  branches  of  business.  This  is  a  matter  of 
financial  or  accounting  statistics.  Data  are  as  yet  rather  limited,  though 
the  exercise  of  the  powers  of  the  new  federal  trade  conmiission  should  in 
time  fill  many  of  the  gaps.  But  it  is  with  Professor  Nearing's  procedure^ 
not  with  his  data,  that  fault  must  be  found.  The  mere  extraction  from 
statistical  reports  of  figures  showing  dividends  and  funded-debt  interest 
paid  in  a  particular  year  will  not  give  a  correct  idea  of  return  to  property. 
A  broader  view  of  the  disposition  of  revenues  as  a  whole  is  necessary  as 
a  check  upon,  or  qualification  of,  figures  so  obtained.  In  the  volume  of 
street-railway  statistics  cited  by  him,  that  is,  in  Table  XV,  F,  for  191  l,t 
Professor  Nearing  will  find  certain  ratios  presented,  which  show,  among 

*  Page  100  of  Vol.  IV  of  the  Commission's  Annual  Report  for  WIO. 

t  Page  388.  Similar  dirtr  Ivtirc  ration  for  gas  and  electricity  can  be  found  in  the  Vol.  m.  abor* 
referred  to. 
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other  thingSy  that  the  operating  street  railways  in  that  year  paid  (or  ac- 
crued) for  interest  deductions  an  amount  equal  to  12.43  per  cent,  of  their 
revenues;  for  rent  deductions,  15.06  per  cent.;  and  carried  to  the  surplus 
account  12.14  per  cent.  Taxes  accounted  for  6.56  per  cent,  and  operating 
expenses,  for  54.02  per  cent,  of  revenues.  Other  deductions  took  0.50 
per  cent.  The  total  of  these  items  adds  to  more  than  100  per  cent,  because 
the  companies  derived  a  net  amount  from  other  than  street-railway  opera- 
tions equal  to  2.51  per  cent,  of  operating  revenues.  The  extent  to  which 
compensation  to  officers  and  employees  accounts  for  the  55  per  cent,  opera- 
ting ratio  is  not  shown  in  this  table,  because  the  classification  of  operating 
expenses  does  not  keep  such  charges  separate,  though  such  procedure  would 
certainly  be  highly  desirable  from  a  statistical  viewpoint.  The  ratios  stop 
with  the  surplus  for  the  year,  as  does  the  income  account.  Theoretically 
this  is  practically  all  available  for  dividends.  An  intensive  study  of 
Professor  Nearing's  problem  would  have  to  consider  just  how  far  this 
view  needs  to  be  qualified  in  the  long  run.  If  a  surplus  is  accumulated 
from  undivided  profits,  is  the  property  income  less  merely  because  profits 
are  saved  and  reinvested  by  the  corporation  instead  of  being  paid  out  to 
the  stockholder,  perhaps  by  him  to  be  saved  and  reinvested?  There 
is  also  the  question  as  to  whether  depreciation  has  been  adequately  pro- 
vided for  before  the  figure  of  net  income  for  the  year  is  obtained. 
Still  there  remains  the  pervasive  and  evasive  matter  of  intercorporate 
relations  and  their  effects  upon  totals. 

A  statistical  study  of  the  sort  Professor  Nearing  has  undertaken  requires 
careful  attention  to  the  economic  and  accounting  relations  that  underlie 
the  figures  used.  It  is  for  lack  of  care  in  these  respects,  even  more  than 
for  his  too  hasty  use  of  sources  that  he  is  to  be  criticized. 

G.  P.  Watdns. 

New  York  City. 


WHY  DISTRIBUTIVE  PERCENTAGES  AS  PUBLISHED  IN  THE 

REPORTS  OF  THE  BUREAU  OF  THE  CENSUS  DO  NOT 

INVARIABLY  ADD  TO  100. 

In  an  article  contributed  to  the  December  issue  of  the  Quabteblt  Publi- 
cations, the  Bureau  of  the  Census  is  stigmatised  as  guilty  of  "careessness" 
or  '^ slovenliness''  because  of  the  fact  that  in  the  reports  of  that  Bureau, 
distributive  or  constituent  percentages  do  not  always  add  to  100.0.  The 
Bureau  was  well  aware  of  this  fact.  It  results  from  a  deliberate  policy 
which  it  seems  necessary  to  explain  now  that  it  has  been  made  the  subject 
of  public  criticism,  even  though  the  explanation  is  a  matter  of  very  elemen- 
tary mathematics.  Persons  interested  in  the  question  may  then  judge 
for  themselves  whether  the  practice  of  the  Bureau  is  right  or  wrong. 

In  Census  work,  percentages  are  expressed  with  decimal  remainders 
carried  out  to  one  place.    Thus  the  percentage  which  125  is  of  1000  would 
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be  expressed  as  12.5.  Usually,  however,  percentages  so  expressed  are  not, 
as  in  this  instance,  exact.  They  are  approximations  and  being  approxi- 
mations they  will  not  invariably  add  to  100.0  unless  they  are  adjusted  so 
as  to  make  them  add  to  that.  A  simple  illustration  wiU  show  this.  Take 
the  following  in  which  each  item  is  exactly  one-third  of  the  total: 

Per  Cent,  of 
Items.  Amounts.  Total. 

A 422  33.3 

B 422  33.3 

C 422  33.3 

Total 1,266  100.0 

Here  the  percentages  add  to  99.9,  yet  each  percentage  is  as  nearly  exact 
as  it  can  be  when  carried  out  to  only  one  decimal  place.  If,  in  order  to 
make  these  percentages  add  to  100.0,  one  of  these  percentages  is  changed 
to  33.4  it  becomes  less  exact  than  it  was  before,  the  exact  percentage  in 
each  instance  being  nearer  33.3  than  33.4. 

Although  the  constituent  percentages  in  the  above  example  add  to  99.9 
the  percentage  for  the  total  is  nevertheless  given  as  100.0  mainly  for  the 
reason  that  100.0  is  the  true  percentage  and  absolutely  exact.  It  is  just 
what  it  purports  to  be,  viz.,  the  percentage  which  the  total  is  of  the  total. 
Furthermore,  expressed  as  100.0,  it  has  the  practical  advantage  of  indicat- 
ing to  the  reader  that  the  percentages  given  above  are  the  percentages 
which  the  items  form  of  the  total,  1266. 

In  view  of  this  fact  that  percentages  which  have  been  adjusted  so  as  to 
add  to  100.0  are  less  exact  than  they  were  before  the  adjustment  was 
made  the  Bureau  of  the  Census  some  years  ago  deliberately  abandoned 
the  practice  of  adjusting  percentages.  Incidentally,  however,  the  change 
was  in  the  interests  of  economy  as  well  as  accuracy,  for  when,  as  is  so 
often  the  case  in  census  work,  a  large  number  of  items  are  given,  the  ad- 
justment, which  must  be  made  according  to  prescribed  rules,  involves 
considerable  clerical  labor. 

Joseph  A.  Hill. 


MECHANICAL  DEVICES  IN  EUROPEAN  STATISTICAL  WORK. 

To  those  familiar  with  the  development  of  statistical  methods  it  is 
well  known  that  the  introduction  of  mechanical  devices  for  performing 
the  clerical  work  has  been  one  of  the  important  factors  in  extending  the 
range  and  improving  the  quality  of  the  results  in  recent  jrears.  Not  only 
is  accuracy  improved,  due  to  the  fact  that  machines  do  not  make  mistakes, 
a  point  in  which  they  differ  in  an  astonishing  degree  from  the  human 
organism,  but  of  equal  or  greater  importance  is  the  extension  in  the  quan- 
tity and  complexity  of  statistical  work  which  the  mechanical  methods 
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make  poesible,  the  mere  labor  of  which  would  have  been  qui  of  the  ques- 
tion under  hand  tabulation  and  computation.  In  view  of  the  lead  taken 
by  the  United  States  in  this  branch  of  work,  which  may  be  called  an 
American  contribution,  and  of  the  fact  that  so  many  of  the  devices  have 
been  the  product  of  ''Yankee  ingenuity, "  some  data  on  the  increasing  use 
of  such  apphances  in  Europe  may  be  of  interest.  Two  circular  inquiries 
sent  out  by  the  DeuUchea  StcUiatisches  ZentralblaU  *  of  Berlin  to  the  various 
statistical  bureaus  and  offices  of  Europe,  one  at  the  beginning  of  1910 
and  the  other  at  the  beginning  of  1914,  have  brought  together  some  fairly 
complete  figures.  The  following  table,  collated  and  condensed  from  this 
journal,  shows  the  progress  in  the  four  years,  amounting  to  nearly  a  doub- 
ling of  the  number  of  machines  of  all  types  in  use. 

NUMBER  OF  MACHINES  BY  CLASSES  IN  EACH  COUNTRY. 


Country. 

Tabulating 

and  Counting 

Maohinas. 

Adding 
Machine!. 

Computing 
Machinei. 

Computing 
Tabta.et<;. 

mo. 

1914. 

1910. 

1914. 

1910. 

1914. 

1910. 

1914. 

AurtrU 

Fnnm 

10 
25 

10 
26 
9 

39 

1 

52 

53 
102 

16 

34 
1 

96 
5 
1 
2 
3 
3 

(4) 

33 
132 

14 

7 
3 
19 

19 

Gomaay 

79 

Luxdmbbrc 

BeWum.T.... 

2 
4 

6 
1 

1 

1 

HoDand 

1 

5 

8 

Encbndi 

(3) 

Denmark 

1 
1 

4 

8 

Norway 

4 

Totals 

Grand  Total 

36* 

46 

105 

186 

145 

203 

35 
319 

120 
555 

t  Figures  for  England  are  omitted  from  the  totals,  no  reports  from  that  country  having  been  received 
for  1914. 
s  See  text  below. 


The  numbers  in  the  table  are  the  totals  of  all  appliances  in  use  in  each 
country  by  the  various  official  bureaus  engaged  in  statistical  work,  whether 
national,  district,  or  municipal.  A  brief  indication  of  the  character  and 
origin  of  the  devices  included  in  each  class  (also  taken  from  the  Zeniral' 
blatt)  will  make  the  table  more  intelligible.  Reference  is  made  to  the 
figures  for  1914.  The  machines  referred  to  in  the  first  column  include 
three  types.  The  10  in  use  in  Austria  are  the  old  style  Hollerith  electrical 
tabulating  machine,  invented  by  the  American  engineer  of  that  name  and 
first  used  in  tabulating  the  results  of  the  Eleventh  Census  of  the  United 
States.  They  indicate  by  means  of  clock  dials  and  do  not  add  or  print. 
The  11  machines  in  Germany,  Norway,  and  Denmark  are  the  improved 


♦See  DeMttiMt  8taHit%9ek*i  ZentnOlatt,  1910, 
oolamn  233. 
8 


117,  151,219;  1911.  column  25;  and  1914, 
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Hollerith  type,  printing  automatically  both  sub-totals  and  totals.*  The 
figures  given  include  only  the  tabulating  machines  proper,  and  not  the 
complement  of  punching  and  sorting  machines.  A  total  of  402  of  the 
latt^  were  in  use. 

The  25  machines  ascribed  to  France  are  of  the  type  called  cUusicompteur 
imprimeurj  designed  by  M.  Lucien  March,  the  head  of  the  statistical  woric 
of  the  French  government,  and,  so  far  as  indicated,  not  used  elsewhere. 
The  device  serves  the  same  general  purpose  as  the  Hollerith  machine,  but 
differs  much  less  from  hand  methods.  It  may  be  described  as  virtually 
a  multiple  counting  machine  with  60  sets  of  rolls  and  as  many  keys,  one 
to  each  set.  Depressing  any  key  counts  one  on  the  corresponding  set  of 
number  discs.  The  keys  are  named  arbitrarily  according  to  the  data  to 
be  recorded,  either  a  fact  or  a  combination  of  facts;  for  example,  in  popu- 
lation tabulation,  one  key  might  represent  "males,''  another,  "native- 
bom  males,  20-30  years, "  or  the  like.  For  recording  more  than  60  sepa- 
rate facts  or  combinations,  more  than  one  machine  is  used.  The  totals 
are  printed  at  any  time,  by  depressing  a  lever,  and  the  counters  all  reset 
at  zero. 

The  second  colunm  gives  the  figures  for  the  adding  machines,  which  are 
familiar  in  every  American  business  office,  and  require  little  comment. 
Of  the  total  of  186  reported  in  use  in  the  different  countries,  163,  or  n^ly 
five  sixths,  are  distributed  among  the  following  American  makesj  Bur- 
roughs, Comptograph,  Comptometer,  Gomtator,  Standard,  and  Wales. 
Nearly  all  of  these  print  automatically,  both  the  numbers  added  and  the 
totals.  The  remaining  23  machines  represent  10  different  styles,  partly 
foreign,  partly  "origin  not  indicated,"  and  largely  smaU,  inexpensive, 
non-printing  devices. 

But  if  America  may  be  said  to  have  practically  pre&npted  the  field  in 
the  first  two  tjrpes  of  instruments,  the  reverse  is  the  case  with  the  last  twa 
varieties.  The  "computing  machines"  are  designed  to  perform  all  four 
of  the  fundamental  arithmetical  operations,  but  are  chiefly  used  for  multi- 
plication and  division.  They  all  depend  on  the  basic  principle  of  repeated 
additions  for  multiplication  and  repeated  subtractions  for  division.  The 
203  machines  are  distributed  among  20  makes,  all  apparently  foreign  to 
the  United  States,  and  represent  two  general  systems  of  arrangement, 
the  "Thomas"  and  the  "Odhner."  At  least  two  patterns  are  imported 
and  extensively  used  in  this  country,  the  "Brunsviga"  and  the  "Million- 
aire. "  The  latter  is  a  Swiss  product,  arranged  according  to  the  " Thomas'' 
system,  but  represents  an  improvement  over  all  similar  machines  in  that 
the  repetition  of  the  addition  and  subtraction  operations  to  secure  products 
and  quotients  is  automatic,  the  result  for  each  figure  being  obtained  by  a 
single  tmn  of  a  single  crank  handle.    None  of  these  machines  print. 

*  For  a  description  of  the  ewly  derioe,  see  the  pftper  by  Dr.  Hollerith  is  the  Journal  ^  the  Statkhcat 
5<xitfy  for  1894,  p.  678.  Some  deseriptioo  of  the  improvements  introduced  in  connection  with  the  Thir- 
teenth Census  of  the  United  Sutes  will  be  found  in  the  Quarterly  PvUteattoM  ^  The  Awmiem  Statidieal 
Aiso.  for  December,  19W.  and  a  fuUer.  popular  account  in  the  SdtntiJU  Awuriem  of  September  11,  IBOP. 
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The  devices  classed  in  the  fourth  column  of  the  table  are  a  miscellaneous 
group  of  left-overs  and  include  mainly  slide-rules  of  different  patterns 
and  "tables"  of  various  descriptions  and  systems. 

F.  H.  Knight. 

Cornell  University. 


MORTALITY  STATISTICS  OF  RECENT  YALE  GRADUATES. 

Yale  men  are  decidedly  good  mortality  risks,  especially  diuring  the  years 
immediately  succeeding  graduation.  This  conclusion  is  indicated  by  the 
statistical  analysis  that  is  the  subject-matter  of  this  note.  The  contrary 
view  expressed  by  Professor  Newton  of  Yale,  that  college  graduates  exhibit 
a  high  death  rate  in  the  first  years  after  graduation,  would  not  seem  to  be 
borne  out  by  a  scrutiny  of  the  mortality  record  of  the  twenty  classes  last 
graduated  from  Yale  College. 

These  twenty  classes,  the  first  graduated  in  1804  and  the  last  in  1913, 
aggregated  5,870  men  at  graduation.  Their  aggregate  mortality  from  time 
of  graduation  to  1914  was  266  men,  an  approximate  annual  average  of  4.5 
per  1,000  risks.  The  annual  mortality  rate  for  males  of  all  ages  through- 
out the  United  States  (registration  area)  in  1900  was  18.91  per  1,000,  and 
for  males  25  to  34  years  of  age  (corresponding  roughly  to  the  mean  age  of 
these  college  classes  during  the  period  under  discussion)  9.05  per  1,000. 
It  is  clear  that  these  twenty  Yale  classes  present  a  better  record  by  50  per 
cent,  than  the  average  group  of  males  of  their  age  in  the  United  States. 

This  might  be  expected,  for  college  men  are  recruited  among  the  mentally 
and  physically  virile,  from  whose  ranks  a  continual  elimination  process 
during  the  coUege  course  weeds  out  the  imfit.  In  other  words,  the  coQ^e 
graduate  has  been  subjected  to  a  process  of  highly  developed  artificial 
selection.  A  fairer  criterion  by  which  to  test  these  classes,  therefore,  would 
be  the  expected  mortality  of  males  of  corresponding  age  according  to  the 
American  Mortality  Experience  Table.  This  table  was  constructed  some 
time  ago,  when  the  general  mortality  was  probably  more  unfavorable  than 
today;  on  the  other  hand,  it  was  based  upon  a  medically  selected  class  of 
risks,  practically  all  of  them  males,  and  is  a  recognized  mortality  standard 
for  actuaries  today. 

According  to  the  American  Experience  Table,  the  mortality  among  the 
5,870  men  who  graduated  from  1894  to  1913  would  have  amounted  by 
1914  to  480  men.  The  actual  mortality,  as  we  have  seen,  was  266,  or 
only  a  little  over  one  half  the  expected  total. 

The  twenty  classes  show  considerable  variations  in  this  respect,  illus- 
trating the  fact  that  individuals  and  smaU  social  imits  frequently  dis- 
play different  characteristics  under  substantially  similar  conditions.  The 
following  table  gives  the  actual  and  the  expected  mortality  of  each  class, 
and  the  percentage  of  actual  to  expected: 
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DfMthstolOU. 

Rfttio  of  Actual  to 

ClMi 

Number  «t 
Qndnatiaa. 

Expected  Mortality 
PerCeut 

TaleCoD^e. 

Actual. 

Expected. 

18M 

238 

27 

38.5 

70.1 

1896 

240 

27 

38.2 

70.7 

1806 

278 

20 

40.3 

49.6 

1807 

275 

24 

37.4 

64.2 

1898 

300 

21 

38.8 

54.1 

1800 

208 

27 

35.8 

75.4 

1000 

330 

18 

35.7 

50.4 

1001 

253 

17 

26.2 

64.9 

1008 

201 

0 

27.8 

32.4 

1003 

316 

19 

27UJ 

68.8 

1004 

286 

4 

22.6 

17.7 

1006 

288 

7 

20.6 

34.0 

1006 

205 

17 

18.7 

90.9 

1007 

356 

12 

10.8 

60.6 

1008 

330 

8 

16.1 

49.7 

1000 

310 

4 

12.3 

32.5 

1010 

810 

3 

9.8 

30.6 

1011 

207 

1 

7.1 

14.1 

1012 

286 

1 

4.5 

22.2 

1018 

285 

0 

2.3 

— 

Total 

5,870 

266 

480.1 

55.4 

Atmce 

208J 

18J 

24.0 

55.4 

VariatioiiB  in  the  ratio,  as  among  the  several  classes,  run  all  the  way 
from  zero  in  the  latest  class  up  to  90.9  per  cent,  in  the  class  of  1906.  It  is 
difficult  to  analyse  these  variations,  or  to  explain  why  classes  that  grad- 
uated within  the  same  five-year  period,  such  as  the  classes  of  1904  and 
1906,  differ  so  greatly  in  their  relative  mortality  records.  One  may  only 
fall  back  upon  the  wdl  established  statistical  principle  that  the  law  of  social 
averages  cannot  be  applied  to  individuals  or  even  to  small  groups  of  indi- 
viduals, owing  to  variations  in  individual  tjrpe.  But  extend  the  inquiry 
over  a  larger  number  of  individuals  or  groups,  and  the  social  law  emerges 
above  the  individual  variations  in  type.  Thus  the  twenty  classes  when 
reduced  to  fiv^year  groups  display  a  uniform  and  constant  tendency, 
as  follows: 


Groopsof 

usej- 

Aggregate  Deaths  to  1914. 

Ratio  of  Actual  to 

Expected  MortaUty. 

Percent. 

CImms. 

Actual. 

Expected. 

1894-1898 
1899-1908 
1904-1908 
1900-1913 

1,340 
1,478 
1,564 
1,488 

U9 
90 

48 
9 

198.2 
153.1 
97.8 
36.0 

61.6 

58.8 
49.1 
25.0 

Not  only  do  the  actual  number  of  deaths  decrease  among  the  more 
recent  classes,  but  the  ratio  of  actual  to  expected  deaths  also  decreases. 
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The  decrease  is  constant  throughout  the  four  five-year  groupa,  and  is 
especially  marked  in  the  case  of  the  last  five  classes.  This  seems  in  direct 
contrast  to  the  conclusion  of  Professor  H.  A.  Newton,  already  cited,  (F.  B. 
Dexter's  Yale  Biographies  and  Annals,  1806,  Vol.  2,  p.  785)  that  "it  is  a 
marked  featiire  of  the  mortality  statistics  of  American  collie  graduates 
that  there  is  excessive  mortality  in  the  years  immediately  following  gradua- 
tion, no  doubt  due  to  the  strenuous  efforts  of  young  graduates  to  attain  a 
good  position  in  their  profession,  while  the  later  favorable  experience  in 
the  ages  from  45  to  75  is  presimiably  due  to  the  fact  that  they  have  by  that 
time  gained  position  or  else  lost  ambition." 

This  rather  categorical  statement  was  called  to  mind  by  the  preseni 
writer  in  a  note  on  the  longevity  of  college  graduates  in  the  Yaie  Review 
for  May,  1906,  the  statistics  presented  in  that  note  seeming  to  bear  out 
Professor  Newton's  contention.  The  statistics  here  set  forth,  however, 
run  directly  coimter  to  his  findings,  and  offer  ground  for  further  specula^ 
tion  and  argument. 

J.  H.  Pabmslbe. 

Washington,  D.  C. 


NOTE. 


Dr.  Jacques  Bertillon,  who  recently  retired  after  long  and  distinguished 
service  at  the  head  of  the  municipal  statistics  of  Paris,  has  now  been  asked 
by  the  French  Minister  of  War  to  take  charge  of  the  French  medical  star 
tistics  of  the  war.  The  data  for  these  statistics  will  be  collected  on  individ- 
ual schedules,  of  which  3,500,000  have  already  been  printed  and  more  will^be 
needed.  Thirty  invalided  soldiers  are  at  work  under  him  In  classifying  and 
counting  the  bulletins.  The  brilliant  ability  of  Dr.  BertiDon  as  a  statis- 
tician promises  to  make  the  report,  when  published,  one  of  the  most  authori- 
tative sources  for  medical  statistics  in  this  field.  Similar  rqxnrts  were 
published  in  France  after  the  Crimean  War  and  the  Italian  War  of  1859. 
They  were  edited  by  a  military  statistician  named  Chenu*;  but  the  data 
on  which  his  works  were  based  were  fewer  in  number  and  more  restricted 
in  range  of  information  than  those  upon  which  Dr.  BertiUon's  report 
will  rest. 

W.  F.  WiLLOOX. 

*Bam^crt  au  eonseil  de  ranil  ttir  Itt  ritultats  du  ttrwice  midicthckirurgiettu  penianila  eampogn* 
fOrUru  §n  1864-1866-1856  CParii.  1866).  Statiitique  mitiico^hirwgieaU  it  la  eampagn*  ^JtoHe  M 
1869  ff  mo  (Ptfia,  1809). 


Digitized  by  CjOOQ IC 


Digitized  by  CjOOQ IC 


AMERICAN 
STATISTICAL      ASSOCIATION 

NEW  SERIES,  No.  111.  SEPTEMBER,  1915. 


THE  SOCIAL  SURVEY  AND  ITS  FURTHER 
DEVELOPMENT.* 

By  J.  L.  GnjJN,  PH.D.,  Department  of  Sociology,  the  UnitfereUy  of 
Wisconsin. 


Never  has  the  world  seen  such  a  passion  to  apply  to  society 
the  aphorism  of  the  ancient  philosopher,  "Know  Thyself"  as 
we  find  rising  in  the  communities  of  today.  Statistics  of  some 
sort  the  worid  has  had  for  a  long  time;  statistics  concerning 
the  things  about  which  we  are  gathering  information  today, 
however,  until  recently  have  been  very  few  if  not  entirely 
lacking. 

Never  as  now  have  men  put  the  test  of  efficiency  to  political, 
economic,  and  social  movements  and  agencies.  In  business, 
cost  of  production  and  distribution  cannot  longer  be  ignored 
or  guessed  at;  they  must  be  known.  Thousands  of  dollars  are 
spent  by  business  and  industrial  firms  every  year  for  advice  as 
to  how  the  wastes  of  the  business  may  be  eliminated.  Busi- 
ness organization  is  judged  by  its  success  in  so  coordinating  the 
forces  it  employs  that  there  may  be  the  minimum  of  friction 
and  waste.  The  efficiency  movement,  so-called,  has  pro- 
duced remarkable  results  in  commercial  and  industrial  or- 
ganizations. 

The  social  survey  is  an  expression  of  this  same  movement 
in  the  social  as  distinguished  from  the  economic  realm.  The 
social  survey  is  an  endeavor  to  take  stock  of  certain  phases 
of  the  community  which  bear  upon  that  community's  welfare. 
Its  methods  have  been  borrowed,  to  begin  withj  from  the  com- 
mercial world  in  part,  and  in  part  from  the  methods  of  the 
census.  The  first  great  social  survey  of  modern  times  was  that 
of  Charles  Booth,  in  his  Life  and  Labor  of  the  People  of  London, 
on  which  he  spent  many  years  and  a  great  fortune.    It  is  the 

*  Paper  ptepared  for  th«  Annual  Meeting  of  the  Ameriean  StatiBtical  A»ootation,  Prineeton,  N.  J.( 
December  20.  1014. 
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most  comprehensive  social  survey  that  has  ever  been  made  by 
a  private  party.  The  one  great  survey  made  in  America  by  a 
private  organization  is  the  Pittsburgh  Survey,  which  is  not 
entirely  published  at  this  date.  The  movement  has  gained 
impetus  in  America  by  the  establishment  of  a  Department  of 
Surveys  and  Exhibits  by  the  Russell  Sage  Foimdation,  and  by 
reason  of  the  publicity  that  has  been  given  to  the  results  of  the 
surveys  of  various  magnitude  in  dififerent  parts  of  the  United 
States.  It  has  become  almost  a  fad  to  start  a  social  survey. 
Because  of  this  popularity  the  survey  is  in  danger  of  becoming 
a  by-word  and  degenerating  into  a  pleasant  pastime  for  other- 
wise unoccupied  people.  On  the  other  hand,  this  belief  in 
social  stock-taking  supposed  to  be  secured  by  the  social  sur- 
vey, has  made  possible  the  rise  of  a  group  of  professional  sur- 
veyors who  are  endeavoring  to  commercialize  this  passion  for 
social  knowledge.  These  two  vagaries,  howeyer,  must  not 
blind  us  to  the  possibilities  of  the  social  survey  to  contribute 
to  community  improvement. 

Varieties  of  Surveys. — Social  surveys  vary  first  as  to  the 
scope  of  the  survey  and  second  as  to  the  persons  who  may  prop- 
erly make  the  sm^ey.  The  scope  of  the  survey  depends  upon 
whether  it  is  a  survey  for  a  small  community  or  for  a  large  one. 
It  is  very  much  easier  to  make  a  thorough-going  survey  of  a 
small,  simply  organized  community  than  of  a  large  one  with 
its  complex  interests,  its  interlocking  organizations,  and  its 
immense  diversity  of  population,  economic  activities,  and 
social  functions. 

In  the  6iu*vey  of  small  conmiunities  the  effort  may  be  to 
make  a  rather  rapid  preliminary  survey  that  will  produce  an 
appreciation  of  the  problems  of  the  community.  Such  a  sur- 
vey can  be  made  easily  and  cheaply  and  will  serve  as  a  working 
basis  for  a  more  intensive  investigation  of  some  of  the  signifi- 
cant problems  discovered.  On  the  other  hand,  a  social  survey 
may  be  a  very  complete  investigation  of  the  various  interests, 
activities,  industries,  organizations,  and  phases  of  community 
Ufe. 

For  the  large  community  the  social  survey  may  take  any  one 
of  a  niunber  of  different  forms.  As  in  the  case  of  the  small 
community  it  may  consist  of  a  rapid,  rather  superficial  kind 
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of  social  prospecting,  confined  to  certain  neighborhoods  of  the 
community.  The  purpose  of  this  survey  would  be  to  provide  a 
cross-section  of  the  community  life.  Or  the  sm^ey  may  be  a 
wider  investigation,  but  not  intensive,  taking  in  perhaps  the 
whole  community  preparatory  to  a  more  complete  study  later. 
Or,  it  may  seem  best  to  make  a  complete  survey  of  the  whole 
city,  based  upon  a  preliminary  survey  by  paying  special  atten- 
tion to  those  phases  of  the  city's  life  which  the  preliminary 
survey  has  shown  to  be  of  chief  significance.  The  best  example 
of  this  type  is  the  Pittsburgh  Survey.  Or  again,  the  survey 
may  be  a  community  problem  survey.  In  this  case,  the  inves- 
tigation is  confined  to  one  or  more  specific  problems  in  the 
community,  such  as  health,  recreation,  sanitation,  industry, 
etc. 

The  surveys  differ  from  each  other  also  with  regard  to  the 
persons  making  the  survey.  An  investigation  of  a  community 
may  be  made  by  experts  trained  for  such  work.  In  that  case 
the  whole  of  the  investigation  would  probably  be  made  by 
parties  from  outside  the  city.  Again,  the  survey  may  be  made 
by  certain  interested  persons  in  the  community  itself,  under 
the  direction  of  an  expert.  Or  again,  the  survey  may  be  made 
by  certain  people  in  the  community  on  the  basis  of  an  outline 
and  printed  or  typewritten  plan  prepared  by  experts. 

Each  of  these  plans  has  its  advantages  and  its  short-comings. 
The  expert  from  the  outside  possesses  the  advantage  of  no 
acquaintance  with  the  intricacies  of  the  local  situation  and  he 
can  go  ahead  without  reference  to  any  existing  prejudices. 
On  the  other  hand,  he  suffers  the  disadvantage  of  not  knowing 
the  local  situation  and  therefore  is  likely  to  spend  a  good  deal 
of  time  in  finding  out  things  that  are  matters  of  common 
knowledge  to  the  people  of  the  community.  The  second  plan 
has  the  advantage  of  expert  direction  and  of  local  advice  and 
cooperation.  If  it  has  any  disadvantages  they  are  incidental 
to  the  diflSculty  of  securing  cooperation  between  the  people  of 
the  community  being  surveyed  and  the  experts  in  charge  of 
the  work.  The  third  plan  has  very  narrow  limitations.  It 
cannot  be  used  at  all  in  large,  and  for  only  very  superficial 
work  in  small  communities.  This  method,  however,  serves 
as  a  possible  beginning  in  community  stock-taking,  and,  pro- 
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vided  it  is  very  carefully  done,  is  a  useful  deyice  to  get  people 
interested  in  a  careful  study  of  their  community. 

Further  Steps. — The  social  survey  has  now  developed  to  the 
place  where  it  is  manifest  to  careful  observers  that  some  further 
steps  in  its  development  are  necessary.  Certain  short-comings 
have  been  complained  of  by  its  enemies,  and  certain  others 
have  been  recognized  by  its  friends.  The  diflSculties  of  the 
social  survey  are  incidental  to  its  growth. 

1.  Some  adaptability  to  the  needs  of  various  communities 
is  now  to  be  found  in  the  methods  of  the  social  survey.  It 
varies,  as  has  already  been  indicated  in  the  first  part  of  this 
paper.  It  is  felt,  however,  that  it  must  be  further  perfected 
in  its  adaptability  to  the  varying  needs  of  different  places  and 
situations.  The  plan  of  a  survey  adapted  to  a  small  com- 
munity, of  course,  is  not  adapted  to  a  large  community; 
neither  are  the  methods  used  in  making  an  intensive  survey 
like  those  adapted  to  a  ''prospecting  survey."  Yet,  for 
reasons  that  will  be  mentioned  later,  it  is  desirable  that  there 
be  sufficient  uniformity  in  the  methods  used  for  varying  situa- 
tions so  that  the  results  may  be  compared  with  exactness. 

2.  It  is  desirable  also,  that  there  be  an  improvement  in  the 
standards  and  units  of  measurement  used.  The  technique  of 
the  survey  must  be  further  perfected.  Through  long  experi- 
ence civil  and  mechanical  engineering  have  established  certain 
standards  and  units  of  measurement  which  are  generally  recog- 
nized by  all  investigators  in  these  lines.  So,  also,  the  good 
diagnostician  has  certain  fundamental  things  concerning 
which  he  inquires  in  his  endeavor  to  ascertain  the  causes  of 
disease.  Likewise,  there  are  gradually  developing  among  social 
surveyors  certain  standards  for  the  measurement  of  social 
phenomena.  These  standards,  however,  differ  somewhat  from 
man  to  man,  and  there  is  lacking  that  agreement  among  social 
surveyors  which  is  highly  desirable.  Moreover,  as  Miss  Gold- 
mark  noticed  a  number  of  years  ago,  it  is  highly  desirable 
that  a  unit  of  measurement  in  each  class  of  phenomena  inves- 
tigated be  more  widely  recognized  than  at  present.  The  diffi- 
culty with  the  present  diversity  of  units  of  the  phenomena 
investigated  makes  it  impossible  to  collate  the  results  of  differ- 
ent surveyors  for  purposes  of  comparison.    Thus  the  develop- 
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ment  of  the  technique  of  social  surveying  is  one  of  the  pressing 
needs  just  now.    It  is  not  intended  that  any  hard  and  fast 
rules  be  laid  down  that  shall  hinder  experiment  at  a  time  when 
social  surveying  is  in  its  infaricy.     It  is  desirable,  however, 
that  those  who  are  concerned  for  the  perfection  of  the  tech- 
nique of  social  inquiry  and  who  have  had  most  experience  in 
the  gathering  and  handling  of  statistical  data  bearing  upon 
social  affairs  should  bring  to  the  solution  of  this  problem  their 
intelligence  and  experience  for  the  benefit  both  of  the  communi- 
ties surveyed  and  of  the  scientific  results  to  be  obtained  by  the 
collection  and  comparison  of  data  from  widely  different  areas 
of  our  country.     On  the  fundamentals  there  could  well  be 
agreement,  even  if  there  is  diversity  of  opinion  as  to  some  of  the 
details.    The  time  has  come  when  it  is  highly  desirable  that 
upon  the  fundamentals  of  the  survey  there  should  be  general 
agreement,  and  that  a  body  commanding  the  respect  of  stu- 
dents in  the  various  fields  of  social  phenomena  should  back 
up  these  standards  with  its  prestige. 
3.    Incidental  to  the  wide  value  which  the  social  survey 
•-has  begun  to  enjoy  is  the  growth  of  a  commercialized  pro- 
fessionalism.   Once  the  technique  of  surveying  is  estal?lished 
in  a  general  agreement  among  those  interested  in  such  prob- 
lems, doubtless  the  commercialized  professional  social  sur- 
veyor will  serve  a  useful  purpose,  just  as  the  public  accountant, 
the    civil    engineer,    and    the    doctor    occupy    positions   of 
honor  and  usefulness  in  our  social  life.    Nevertheless,  in  the 
absence  of  established  standards  of  survey  work,  the  com- 
mercial social  surveyor  who  depends  upon  his  work  for  a  liv- 
ing is  a  menace  to  the  development  of  this  method  of  social 
stock-taking.    Now  is  the  time  to  provide  for  the  deliverance  of 
the  survey  from  the  hands  of  the  man  who  does  social  survey- 
ing on  a  commercial  basis.    Already  in  a  number  of  our  uni- 
versities and  colleges  the  social  survey  is  established.    Among 
these  are  the  University  of  Minnesota,  the  University  of 
Kansas,  and  the  University  of  Wisconsin.    Moreover,  a  num- 
ber of  private  organizations  are  doing  commendable  work  on 
the  non-commercial  basis.    Among  them  are  the  Department 
of  Church  and  Country  Life  of  the  Presbyterian  Board  of 
Home  Missions  and  the  Department  of  Surveys  and  Exhibits 
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of  the  Russell  Sage  Foundation.  Besides  these  a  number  of 
the  schools  of  philanthropy  have  devoted  considerable  atten- 
tion to  methods  of  investigations  and  supply  training  in  social 
survey  work.  In  special  fields  the  Recreation  Association  of 
America,  the  Association  of  Societies  for  Organizing  Charity, 
and  a  number  of  other  bodies  are  doing  survey  work  on  a  non- 
commercialized  basis. 

It  is  highly  desirable  that  in  the  early  development  of  this 
work  the  first  consideration  should  not  be  the  pecuniary  return. 
The  professional  surveyor  is  likely  to  be  open  to  criticism  on 
a  number  of  points.  Too  often  he  starts  in  on  the  social 
survey  the  victim  of  a  pre-conceived  hypothesis  or  of  an  estab- 
lished prejudice.  He  assumes  that  certain  things  are  wrong. 
Unconsciously  that  conviction  colors  his  findings.  Having 
found  certain  things  wrong  in  other  communities,  naturally 
he  is  looking  for  the  same  things  in  the  community  now  under 
observation.  Again,  the  conmiercialized  surveyor  is  prone  to 
look  only  for  bad  conditions  rather  than  to  make  a  correct 
appraisal  both  of  the  good  and  the  evil  in  the  community's 
life.  He  is  likely  to  feel  that  he  must  find  the  evil  that  his 
employers  have  suspected,  else  he  cannot  justify  his  employ- 
ment. In  this  respect  he  reminds  one  of  the  quack  doctor 
who  can  secure  business  only  by  making  out  a  bad  case  for  the 
prospective  patient.  Such  a  surveyor  may  excite  interest  and 
secure  employment  for  a  time,  but  his  methods  are  sure  to 
bring  reproach  upon  the  whole  sm^ey  movement. 

Again,  the  social  surveyor  desires  publicity  for  his  work. 
He  has  learned  that  muck-raking  secures  publicity.  Therefore 
he  emphasizes  the  evil  conditions  in  the  community  without 
stating  them  in  their  proper  relations  to  the  social  assets  of  the 
community.  Following  the  publication  of  a  one-sided  survey 
of  this  kind,  there  is  bound  to  be  a  reaction  on  the  part  of  those 
who  know  that  the  community  is  better  than  it  has  been 
painted. 

Again,  the  commercialized  surveyor,  in  borrowing  the  basic 
idea  from  the  accountant  and  the  shop  efficiency  expert,  is 
prone  to  apply  a  yard  stick  to  the  measurement  of  ideas,  to 
weigh  the  value  of  institutions  with  a  clumsy  steelyard,  and 
to  evaluate  educational,  recreational,  religious,  and  other  social 
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institutions  by  the  standards  of  efficiency  worked  out  in  a 
business  house  or  a  factory.  These  clumsy  methods  and  stand- 
ards are  boimd  to  meet  with  rebuke.  Who  but  a  lop-sided 
social  surveyor,  obsessed  by  an  idea  half  truth  and  half  false- 
hood, can  believe  that  the  efficiency  of  a  teacher,  preacher, 
or  a  social  worker  can  be  measured  by  the  same  or  even  similar 
methods  as  those  applied  by  the  efficiency  engineer  to  the 
foreman  of  a  shop  or  the  worker  at  a  machine;  or  that  the 
value  of  a  social  institution,  such  as  a  church  or  a  school,  can 
be  determined  by  the  niunber  of  services  held  in  the  former, 
or  the  nmnber  of  hours  spent  in  the  latter?  The  social  survey 
must  result  not  merely  in  destructive  criticism,  but  in  a  con- 
structive program  baaed  upon  a  careful  study  of  both  the  social 
assets  and  liabilities.  Muck-raking  in  social  surve3dng  may 
have  been  a  necessary  incident  to  its  development,  but  it  is  a 
question  whether  that  necessary  incident  has  not  been  also  a 
necessary  evil.  Any  community  is  justified  i^  resenting  the 
publication  of  its  defects  to  the  world  unless  its  good  qualities 
are  set  forth  in  as  striking  a  manner.  The  ideal,  of  course,  is 
that  the  good  present  should  be  made  the  basis  for  a  construct- 
ive program  to  remedy  the  evils  found.  It  is  time  that  the 
various  agencies  at  work  at  the  present  time  on  a  non-com- 
mercialized basis  should  imite  in  their  efforts  to  establish 
standards  and  methods  for  the  social  survey  that  will  redeem 
it  from  the  reproach  into  which  commercialized  social  survey- 
ors have  sometimes  brought  it. 

4.  A  still  further  step  necessary  to  be  taken  that  the  social 
survey  may  fulfill  its  possible  function  in  society  is  the  stand- 
ardization of  methods  so  that  the  findings  of  the  different 
surveys  may  be  brought  together  for  comparison.  From  the 
scientific  standpoint  it  is  highly  desirable  that  the  results  of 
these  various  social  investigations  should  be  brought  together 
in  order  that  generalizations  concerning  our  complex  social 
life  may  be  formed.  Of  course,  the  practical  results  of  the 
survey  are  what  is  immediately  desired  by  the  community 
surveyed.  Nevertheless,  in  the  long  run,  the  survey  must 
provide  a  foundation  of  social  fact  upon  which  may  be  estab- 
lished principles  regulating  social  life.  Therefore,  the  next 
step  is  to  provide  for  the  collection  and  ccrmparison  of  the 
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findings  of  the  social  surveys  made  in  various  parts  of  the 
country.  To  make  these  findings  comparable,  they  must  be 
secured  according  to  uniform  methods  over  standard  units  of 
area  to  be  investigated, 

5.  If  the  contentions  of  this  paper  are  correct,  and  I  believe 
they  represent  the  feelings  of  those  who  have  watched  the 
progress  of  the  survey  movement,  then  there  should  be  organ- 
ized a  body  representing  the  various  groups  of  people  inter- 
ested in  the  social  survey.  This  body  of  men  should  devote  • 
themselves  to  a  study  of  the  survey  as  it  exists  at  the  present 
time,  suggest  methods  by  which  its  defects  may  be  removed, 
its  technique  perfected,  and  its  results  correlated  for  a  larger 
purpose.  The  American  Statistical  Association,  the  American 
Sociological  Society,  the  various  private  organizations  doing 
survey  work,  and  the  colleges  and  universities  should  organize 
a' joint  standing  committee  on  surveys  and  statistics  to  see  that 
these  steps  are  taken  as  rapidly  as  possible.  So  important  an 
agency  for  the  social  welfare  must  not  be  exploited  by  selfish 
men  for  their  own  private  gain  in  such  a  way  as  to  destroy  its 
usefulness.  A  standing  committee  formed  from  these  bodies 
already  mentioned  should  aim  not  only  to  report  on  what  is 
being  done  in  various  parts  of  the  country,  but  should  formu- 
late standards  and  methods  on  which  all  could  agree  in  order 
to  give  advice  and  help  to  persons  engaged  in  social  investiga- 
tions. In  this  way  the  coordination  of  the  agencies  already 
existing  could  be  obtained  in  the  great  work  of  making  the 
social  survey  of  the  greatest  possible  usefulness  in  ascertain- 
ing the  facts  touching  our  social  life,  in  working  together  on  a 
constructive  program  for  community  betterment,  and  in  pre- 
venting the  abuses  which  son;ietime8  have  grown  out  of 
ill-advised  efforts  at  social  investigation  and  conmiimity  bet- 
terment. What  good  reason  is  there  why  such  organ- 
izations as  the  great  philanthropic  and  scientific  foundations, 
the  universities  and  colleges,  important  national  bodies  hke 
the  Statistical  Association,  the  Economic  Association,  the 
Sociological  Society,  and  perhaps  representatives  from  such 
national  bodies  as  the  Federal  Industrial  Relations  Commis- 
sion, the  Bureau  of  Labor  Statistics,  etc.,  could  not  cooper- 
ate in  giving  the  social  survey  movement  direction  as  well 
as  impetus? 
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DATA   ON   UNEMPLOYMENT   FROM    EMPLOYERS' 

RECORDS.* 

By  Howabd  WooLffTON,  Ph.D.,  Director  of  Wage  Investigation  for  The 
New  York  State  Factory  Commission, 


Mr.  Chairman  and  Gentlemen. — In  a  busy  office  an  inquiring 
statistician  is  as  welcome  as  a  skeptic  at  a  revival,  and  is 
frequently  consigned  to  the  same  fate — conversion  or  perdition. 
The  firm  may  have  established  a  system  of  records  so  complex 
that  the  junior  partner  cannot  study  the  sporting  sheet  be- 
fore noon,  because  of  the  reports  that  accumulate  tipon  his 
desk.  Or  a  recent  lecture  on  efficiency  may  have  so  impressed 
the  manager  that  he  drives  the  book-keeper  to  profanity  by 
requests  for  information  upon  man-hours,  per  capita  output, 
inventory  and  depreciation.  An  enthusiastic  business  man  at 
luncheon  will  bore  you  to  exhaustion  with  details  of  discounts 
and  commissions.  But  present  yourself  the  next  day  with 
credentials  from  the  state  and  ask  for  data  from  his  pay-roll, 
and  this  same  genial  person  fixes  you  with  a  cold  stare  and  de- 
mands what  plot  of  political  burglary  you  are  attempting  to 
abet.  It  is  like  an  unsolicited  call  from  the  doctor — a  shock 
to  the  unwilling  but  not  unsuspecting  patient.  In  other 
words,  industry  generally  does  not  wish  to  have  its  statistical 
symptoms  made  public. 

As  a  matter  of  fact,  the  average  business  man  is  not  directly 
concerned  about  the  facts  of  unemployment^  nor  do  his  records 
immediately  show  conditions  in  ^his  respect.  He  knows  how 
many  persons  were  employed  in  his  factory  at  any  given  time 
and  how  many  places  are  now  vacant.  But  he  could  not  tell 
you  offhand  how  many  different  individuals  have  been  taken 
on  during  the  course  of  a  year  or  what  has  become  of  those 
who  have  been  dropped.  Modern  industry  counts  upon  the 
possibility  of  hanging  out  a  sign,  *'Girl  Wanted,''  and  getting 
a  score  of  applicants.  What  happens  to  those  who  are  laid 
off  at  the  end  of  the  season  does  not  worry  it  overmuch. 
Employers  are  usually  more  interested  in  output  and  wages 
than  in  vagrancy  and  pensions.     Relatives,  philanthropy,  or 

*Addre«  before  the  quarteriy  meeiiDg  of  the  American  Statittioal  Association,  Ya]e  Club.  New 
Yofk  City,  April  17,  1916. 
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Merciful  Providence  are  supposed  somehow  to  haul  in  the 
slack.  Business  is  business;  not  an  asylum.  So  what  do 
you  expect? 

Of  course  you  know  the  appalling  waste  of  this  policy  of 
keeping  business  clean  by  allowing  it  to  throw  its  human  ref- 
use into  the  streets.  You  appreciate  the  social  cost  of  per- 
mitting industry  to  scrap  its  useless  personnel  at  the  expense 
of  the  public.  Some  employers  are  also  beginning  to  see 
that  this  is  poor  management,  and  are  trying  to  organize  a 
system  for  adjusting  their  hmnan  machinery,  just  as  they  have 
engineers  to  look  after  the  management  of  the  plant  and  its 
equipment.  They  are  beginning  to  follow  with  care  the 
records  of  their  workmen  and  to  place  them  where  they  can  be 
employed  steadily  and  efficiently.  Indeed,  efficiency  seems  to 
demand  steadiness,  for  a  temporary  worker  loses  speed,  deft- 
ness, and  ready  judgment  in  handling  material. 

How  great  the  loss  from  disorganizing  a  staff  of  workers  and 
breaking  in  new  hands  may  be,  we  do  not  know.  The  extent 
of  seasonal  fluctuations  and  individual  shift  have  been  dis- 
covered. For  instance,  the  Factory  Commission  found 
yearly  variations  of  30  per  cent,  and  40  per  cent,  in  the  work- 
ing force  of  comparatively  steady  industries  in  this  state. 
Twice  as  many  workers  are  added  and  dropped  annually  by 
individual  firms  as  are  usually  employed.  This  displacement 
is  more  serious  than  the  figures  suggest,  because  only  about 
one  fifth  of  the  workers  are  steadily  employed  throughout  the 
year,  while  more  than  one  half  of  all  remain  with  the  same 
firm  less  than  three  months  out  of  twelve.  Of  course  this 
shifting  about  involves  loss  of  time  between  jobs.  Out  of 
1,500  women  interviewed  regarding  this  matter,  1,000  had 
lost  time  during  the  preceding  year.  This  amounted  on  the 
average  to  more  than  one  month  for  each  of  them. 

These  figures  indicate  some  of  the  data  that  can  be  obtained 
from  the  records  of  employers.  One  of  the  most  profitable 
sources  of  information  in  these  matters  is  the  register  of  em- 
ployees kept  by  some  firms.  In  the  better  establishments 
this  is  generally  in  the  form  of  a  card  catalogue,  oontaining  the 
main  facts  presented  on  the  application,  such  as  the  name, 
address,  sex,  age,  birthplace,  previous  experience,  and  former 
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employers.  To  this  information  is  usually  added  the  date 
of  engagement,  department  or  occupation  to  which  the  per- 
son .was  assigned,  rate  of  wages  on  beginning,  together  with 
subsequent  transfers,  and  date  of  leaving  with  reasons  there- 
for. Such  files  are  mines  of  information  regarding  the  in- 
dustrial history  of  workers,  their  advancement,  replacement, 
and  the  steadiness  of  their  employm^ent. 

Unfortunately  many  firms  do  not  keep  an  adequate  register 
of  employees.  In  some  cases  a  factory  hand  is  known  only  as 
"Joe,"  or  ''Number  539."  The  original  number  is  frequently 
changed  or  the  worker  is  shifted  to  another  department 
without  recording  this  fact.  It  is  then  almost  impossible  to 
identify  "Joe"  among  three  or  four  persons  of  the  same  name 
or  to  trace  "Number  639"  with  any  certainty  that  the  same 
individual  is  being  followed.  I  recollect  an  instance  of  a  man 
in  a  Pittsburgh  mill,  who  was  absolutely  volatilized  by  the 
overturn  of  a  bucket  of  molten  steel.  His  relatives  sought 
compensation  from  the  company.  But  his  name  was  not 
opposite  the  number  assigned  to  the  dead  workman.  There 
were  literally  no  remains  to  identify,  and  so  the  man  simply 
disappeared — ^lost  in  the  records  of  the  mill. 

Very  often  the  home  address  given  by  employees  is  false  or 
has  long  been  changed.  This  frequently  occasions  misunder- 
standing as  to  living  conditions  or  causes  delay  in  receiving 
official  communications.  An  outbreak  of  smallpox  appears  in 
an  Italian  lodging  house  where  several  hands  in  a  local  choco- 
late factory  live.  Records  of  the  firm  show  no  such  address 
for  any  of  its  employees,  and  the  questions  of  the  visiting^ 
physician  are  answered  evasively.  The  first  intimation  the 
cocoa  manufacturer  has  that  his  workmen  have  been  bunking^ 
next  to  an  advanced  case  of  the  disease,  is  when,  after  a  brief 
absence,  one  man  yells  because  his  neighbor  has  struck  his 
recently  vaccinated  arm. 

It  seems  very  important  that  every  employer  should  keep  a 
proper  registry  of  all  persons  who  work  for  him.  This  would 
insure  correct  identification  of  employees  whose  domicile, 
citizenship,  majority,  occupation,  means  of  support,  and  past 
experience  might  be  questioned,  and  for  whom  the  firm  might 
prove  in  some  way  responsible.    Such  a  record  is  now  required 
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for  certain  classes  of  employees,  but  it  should  be  demanded 
for  every  worker  in  an  establishment.  This  seems  to  be  a 
proper  measure  for  those  of  you  who  are  interested  in  ade- 
quate labor  statistics  to  frame  and  to  urge.  Certainly  imi- 
form  records  containing  such  information  would  greatly 
simpUfy  the  work  of  labor  authorities  in  tracing  industrial 
histories,  and  would  enable  them  to  know  for  a  certainty 
who  had  been  employed  by  a  given  firm. 

In  many  cases  the  pay-roll  is  the  only  record  of  employees. 
It  generally  shows  for  each  date  of  payment,  the  number  of 
persons  working  and  the  earnings  of  each  for  the  preceding 
period.  This,  of  course,  is  our  main  source  of  information 
regarding  employment.  But  the  way  these  records  are  kept 
would  harrow  your  orderly  souls.  Some  are  in  the  pocket 
memoranda  of  proprietors.  In  other  cases  a  weekly  sheet  is 
made  up  and  theii  thrown  away.  The  better  firms  have 
beautiful  loose-leaf  books,  showing  opposite  the  name  of  each 
employee  for  a  number  of  weeks  the  rate  of  wages,  time  worked 
or  pieces  turned  out,  additions,  deductions,  and  total  earnings. 
From  such  records  one  can  readily  follow  the  fluctuation  in 
employment  and  wages. 

Here  again,  it  seems  important  that  a  body  such  as  this 
should  concern  itself  to  secure  the  keeping  of  proper  records. 
Without  them,  we  can  have  no  adequate  statistical  data. 
The  matter  of  days  or  hours  employed,  or  of  output  for  piece 
workers,  is  fully  as  important  for  an  understanding  of  the  state 
of  industry  as  is  a  figure  giving  the  number  of  persons  at  work 
and  their  rates  or  actual  payments.  During  a  slack  season 
half  the  workers  may  be  on  part  time  although  nominally 
employed,  or  extra  hands  may  be  engaged  for  a  few  hours  a 
day  during  a  busy  period.  These  facts  would  pass  unnoticed 
in  a  general  statement  of  total  persons  employed.  I  hope  that 
some  of  you  with  an  interest  in  scientific  book-keeping  will 
suggest  a  simple,  uniform  pay-roll,  time  sheet,*  and  record  of 
output  that  may  be  urged  upon  progressive  employers. 

But  finally,  the  extent  and  causes  of  unemployment  can 
never  be  studied  properly  until  we  secure  uniform  periodic 
reports  from  large  numbers  of  employers.  This,  it  seems  to 
me,  the  state  should  require  at  short  intervals  in  order  to 
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supplement  the  work  of  the  federal  government.  The  general 
form  used  by  the  Census  authorities  or  that  required  by 
the  Massachusetts  Bureau  of  Statistics  offer  good  models 
to  follow.  Perhaps  a  statement  of  persons  employed  each 
week  and  total  payments  to  the  same  would  form  a  de- 
sirable basis.  The  addition  of  a  simple  classification  of  the 
number  of  persons  receiving  specified  wages  would  enor- 
mously increase  the  information  conveyed. 

It  is  desirable  also  that  such  reports  should  give  not  only 
the  nimiber  of  persons  employed  at  any  time,  but  the  nimiber 
of  individuals  who  have  been  added  or  dropped  by  the  firm 
during  a  certain  interval.  This  shows  the  fluidity  of  the  labor 
market,  which  is  quite  as  important  as  an  index  of  its  general 
rise  and  fall.  In  stock  quotations  we  want  to  know  not  merely 
the  current  price,  but  also  how  many  shares  changed  hands 
at  that  figure.  In  weather  reports  we  ask  not  only  the  baro- 
metric pressure  but  also  the  direction  and  velocity  of  the  wind. 
So  in  labor  reports  we  should  be  able  to  find  not  merely  how 
many  workers  have  jobs  at  a  given  time,  but  how  long  they 
can  hold  the  jobs. 

Through  the  active  interest  of  a  group  such  as  this,  ade- 
quate returns  from  employers  as  to  the  state  of  their  business 
might  be  secured.  Many  men  of  affairs  would  welcome  a 
thorough-going  study  of  the  labor  market  and  would  do  their 
part  to  make  it  possible,  if  they  were  assured  that  the  returns 
would  be  dealt  with  in  a  strictly  scientific  manner.  Employers 
now  resent  the  duplicate  demands  of  several  authorities,  and 
view  with  suspicion  the  efforts  of  any  administration  to  in- 
vestigate the  details  of  their  business.  This  unwillingness  to 
submit  to  what  is  termed  "political  interference''  may  be 
justified,  since  one  administration  may  establish  a  system  of 
returns  and  the  following  one  may  reconstruct  the  whole  plan. 
If,  however,  a  national  body  of  scientists  and  practical  men 
would  establish  standards  and  insist  upon  their  being  followed, 
much  of  this  unwillingness  to  supply  information  would  be 
removed. 

The  federal  government  has  already  done  much  to  secure 
the  cooperation  of  representative  firms  throughout  the  country 
in  this  matter  of  reports  upon  business  conditions.    The 
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states  have  not  all  been  equally  succe^ful.  But  if  their  work 
could  closely  follow  that  of  the  national  authorities  and  articu- 
late with  it,  there  is  no  reason  why  the  country  might  not  be 
covered  with  a  net-work  of  centers  for  gathering  accurate  and 
timely  information. 

You  know  how  the  system  of  labor  exchanges  in  Germany 
was  established  largely  through  the  efforts  of  a  few  men  who 
gradually  brought  together  various  agencies  throughout  the 
Empire.  With  the  help  of  the  national  and  state  authorities 
represented  in  this  society,  there  is  no  reason  why  we  may  not 
hope  soon  to  organize  a  scheme  of  intelligence  bureaus  that 
will  cover  this  country.  Their  bulletins  of  information  for 
each  region  will  soon  become  invaluable  to  large  employers 
of  labor,  who  will  study  them  as  carefully  as  the  quotations 
of  the  produce  exchange  and  the  statements  of  the  banks. 
For  labor,  after  all,  is  the  most  important  single  factor  in  busi- 
ness; and  once  business  men  have  learned  that  the  movements 
of  the  labor  market  can  be  rationally  followed,  predicted,  and 
controlled  no  group  in  the  community  will  be  more  eager  to 
help  in  the  adjustment  of  its  problems  than  the  fair-minded 
employers  of  America. 

But  the  problem  of  unemployment  is  too  diflScult  for  any 
class  in  the  community  to  deal  with  out  of  hand.  We  have 
long  since  ceased  to  hope  that  passing  the  hat  and  taking  up 
a  collection  for  the  man  out  of  work  will  serve  as  a  solution. 
The  relief  funds  of  charitable  agencies  and  trade  unions  can 
not  sustain  a  growing  number  of  dependents  at  times  when 
their  contributions  fall  off.  It  is  useless  to  ask  employers  to 
furnish  additional  jobs  when  their  business  is  inactive.  And 
by  a  bitter  irony  of  fate,  the  administration  cannot  undertake 
public  works  because  its  resources  also  are  straightened 
during  periods  of  industrial  depression.  Here,  then,  is  a  des- 
perate situation  that  recurs  with  increasing  acuteness.  What 
can  be  done? 

This  appears  to  be  a  problem  of  the  sort  that  an  actuary 
tackles  when  he  calculates  the  cost  of  insuring  during  periods 
of  productivity  the  lives  and  health  of  men  who  are  bound  to 
fall  ill,  grow  old,  and  die.  The  business  world  must  somehow 
be  brought  to  distribute  and  adjust  the  burdens  of  adversity 
during  its  periods  of  prosperity. 
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But  what  actuary  would  attempt  to  fix  any  insurance  rate 
without  careful  study  of  the  experience  of  large  numbers  of 
cases  at  risk  for  long  periods  of  time?  Here  is  where  the 
statistician  must  help  by  collecting  a  suflScient  body  of  re- 
liable data.  And  who  are  better  able  to  furnish  the  facts 
regarding  the  cycles  of  trade  than  employers,  whose  de- 
mand is  the  stimulus  of  the  labor  market? 

When  these  men  can  be  brought  to  see  that  by  pooling 
their  experience  they  can  furnish  the  basis  for  a  scientific  solu- 
tion of  this  problem,  I  believe  they  will  not  be  slow  to  do  so. 
And  when,  as  a  plain  business  proposition,  they  understand 
that  lessening  unemployment  means  lowering  charges  upon 
industry,  I  am  sure  they  will  take  rapid  and  effective  measures 
to  bring  order  and  regularity  into  the  erratic  and  irresponsible' 
conduct  of  their  fellows. 
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THE  VALUE  TO  ECONOMICS  OF  FORMAL 
STATISTICAL  METHODS. 

Bt  Cabl  J.  West,  Ph.D.,  Ohio  StaU  UnivenUy. 


To  afford  an  accurate  form  of  summary  statement  of  eco- 
nomic facts  an^  changes,  statistics  must  present  the  facts  in 
such  a  way  as  to  enable  the  mind  to  grasp  them  as  a  whole 
more  readily  and  clearly.  From  this  point  of  view  the  chief 
care  of  the  statistician  is  to  secure  accurate  and  comprehensive 
field-work  or  counting.  As  a  recorder  and  tabulator  of  eco- 
nomic data  he  can  consider  his  work  done  either  when  each 
individual  instance  has  been  enumerated  or  when  a  definite 
estimate  can  be  made  of  the  per  cent,  of  accuracy. 

But  economics  demands  that  statistics  do  more  than  serve 
as  a  sort  of  bookkeeper.  It  is  only  by  a  study  of  the  statistics 
that  causes  and  relations  can  be  suggested  and  the  basis  laid 
for  empirical  laws.  The  complexity  of  our  economic  relations 
requires  the  economist  to  keep  in  constant  and  close  touch 
with  concrete  facts. 

To  what  extent  the  prevalence  of  a  certain  disease  depends 
on  the  climate  or  the  season  and  to  what  extent  on  the  state 
of  sanitation  can  in  general  be  determined  only  from  an  ex- 
tensive statistical  investigation.  The  intricate  questions  con- 
cerning the  rise  and  fall  of  the  interest  rate  are  largely  matters 
of  dependence  among  different  series  of  statistical  facts.  A 
general  theory  of  prices  and  the  gold  supply  needs  empirical 
verification  at  every  point.  The  fluctuations  of  wages  and  the 
movement  of  retail  and  wholesale  prices  can  not  be  adequately 
understood  until  better  and  more  accurate  data  can  be  ob- 
tained. Immigration  and  business  prosperity  and  depression, 
the  consumption  of  alcohol  and  the  presence  of  poverty  are 
essentially  questions  of  the  effect  which  variations  in  one 
condition  or  characteristic  produce  in  related  attributes  or 
conditions. 

These  illustrations  suggest  the  rather  evident  fact  that  the 
logic  of  most  problems  in  economics  is  essentially  the  same. 
The  ultimate  aim  is  of  course  to  detect  and  demonstrate  causal 
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relations.  The  limitations  or  requirements  of  the  problem  may 
render  it  undesirable  to  attempt  a  more  detailed  formulation  of 
the  causal  statement  than  of  the  type:  If  cause  or  event  A  is 
present  then  effect  or  event  B  will  follow;  or  negatively,  since 
A  is  not  present  or  does  not  vary  when  B  varies  in  value  or 
degree  of  intensity,  A  can  not  be  the  cause  of  B.  In  general, 
however,  the  description  of  the  causal  relation  can  not  be  con- 
sidered satisfactory  until  it  is  possible  to  state  in  detail  just 
what  change  in  the  effect  will  follow  from  certain  definite 
changes  in  the  cause.  Thus  causal  relations  fall  naturally  into 
two  broad  divisions  according  as  the  characteristics  or  attri- 
butes are  acciu*ately  determined  and  measured  in  detail,  or  are 
not  measured  further  than  to  enumerate  the  cases  in  which 
each  is  present  or  absent. 

For  the  purposes  of  statistical  economics,  characteristics  or 
occurrences  may  be  said  to  be  causally  related  when,  other 
things  being  equal,  the  presence  of  a  definite  amount  or  degree 
of  the  one  is  alwa3rs  accompanied  by  a  corresponding  amount 
or  degree  of  the  other;  so  that,  in  general,  if  one  changes  the 
other  changes  and  if  one  is  present  and  acting,  a  corresponding 
effect  is  to  be  noted  in  the  other. 

The  physicist,  the  chemist  or  the  engineer  can  make  direct 
use  of  this  definition  since  it  is  often  possible,  within  working 
limits,  to  hold  all  other  conditions  constant  while  the  condi- 
tions under  consideration  are  varied.  The  engineer  can  so 
arrange  his  experiments  that  discordant  and  irrelevant  ele- 
ments can  be  avoided,  as,  for  instance,  when  the  distinct 
strains  that  a  steel  beam  undergoes  are  reproduced  in  the 
laboratory  and  the  effects  measured. 

But  the  material  of  the  economist  in  degree,  at  least,  is 
radically  different  from  that  of  the  student  of  the  so-called 
exact  sciences.  The  data  of  the  former  is  always  heterogeneous 
and  complex  so  that  it  is  not  possible  to  isolate  the  variations 
and  observe  their  relations  directly;  neither  can  it  be  safely 
assumed  that  all  other  conditions  are  constant  while  the  con- 
ditions studied  vary  or  change.  For  these  reasons  the  com- 
paratively simple  and  direct  methods  of  those  sciences  will  not 
apply  to  the  solution  of  the  problems  of  statistical  economics. 
The  social  scientist  requires  methods  for  discovering  and 
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demonstrating  the  presence  of  definite  and  uniform  tendencies 
for  variations  in  one  condition  or  characteristic  to  depend  on 
the  changes  in  certain  other  conditions;  that  is,  correlation 
methods  which  deal  with  measurements  en  masse  rather  than 
as  individuals. 

Thus,  to  test  the  obvious  fact  that  during  the  earlier  years 
stature  increases  with  age,  the  height  of  1,000  individuals  at 
ages  ranging  from  6  to  25  might  be  determined  and  the  average 
height  for  each  age  computed.  In  the  midst  of  the  discon- 
certing variations  due  to  lack  of  homogeneity  in  conditions  of 
health,  parentage,  environment,  posture,  etc.,  the  general  ten- 
dency for  tallness  to  accompany  heaviness  would  be  apparent 
in  the  data. 

For  the  treatment  of  the  essentially  mass-aggregate  or  group 
problems  of  statistics  which  have  to  do  with  collective  and  not 
with  individual  measurements,  a  body  of  theory  having  the 
definite  and  systematic  form  of  the  other  mathematical 
sciences  has  been  developed.  Owing  to  its  having  been  first  de- 
veloped for  the  problems  of  biology,  however,  there  is  need  in 
some  respects  for  adaptation  to  the  requirements  of  the  social 
sciences. 

Every  economist  who  makes  use  of  concrete  statistical  facts 
must  form  collective  judgments,  must  rely  largely  upon  cor- 
relations to  point  out  causal  relations  regardless  of  whether  he 
consciously  and  formally  makes  use  of  the  terminology  and 
methods.  As  an  illustration  of  a  simple  type  of  question  which 
can  not  be  answered  by  the  use  of  informal  methods  take  the 
following  data  of  the  SheflBeld  smallpox  outbreak  of  1887-1888 
as  given  by  Dr.  Macdonell:* 

Vaccination-Strength   to    Resist  Smallpox  when   In- 
curred. 

Recoveries.  Deaths.  Total. 

Present 3,951  200  4,151 

Absent 278  274                552 


Total  4,229  474  4,703 

This  table  shows  clearly  that  in  this  instance  vaccination 
was  highly   effective  in  combating   the  disease.    But  sup- 

^Elderton,  Frequency  Curne  and  Correlation,  p.  125. 
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pose  the  same  statistical  material  were  reclassified  on  the  basis 
of  the  presence  or  absence  of  a  characteristic  which  we  may 
call  "sanitary"  and  that  the  following  distribution  was  ob- 
tained: 

"Sanitary "-Strength    to    Resist  Smallpox  when   In- 
curred. 

Recoveries.  Deaths.  Total. 

Present 3,850  195  4,045 

Absent 379  279               658 

Total 4,229  474  4,703 

Apparently  this  measure  or  condition  is  about  as  effective 
as  vaccination  so  that  it  is  a  matter  of  careful  study  to  decide 
which  has  the  higher  eflBciency ;  no  casual  method  can  be  relied 
upon  to  yield  a  satisfactory  answer. 

The  inadequacy  of  informal  methods  may  be  further  illus- 
trated by  the  difficulty  of  properly  "smoothing"  a  series  of 
measurements  by  generally  loose  methods.  To  know  what  vari- 
ations are  accidental  and  what  are  significant  requires  first  of  all 
a  thorough  knowledge  of  the  data,  and  to  successfully  eliminate 
the  irrelevant  or  accidental  elements  without  sacrificing  the 
truly  significant  variations  considerable  skill  in  highly  tech- 
nical methods  is  necessary.  The  following  table  of  the  meas- 
urements of  stature  of  a  class  of  students  furnishes  material 
for  an  illustrative  problem  in  "smoothing.'' 

Stature 59  60  61  62  63  64  65  66    67    68    69  70  71  72  73  74 

Frequency...!     2    2  11  11  48  45  97  100  126  103  97  45  46    4     1 

In  these  measurements  one  would  suspect  for  instance  that 
the  comparatively  large  numbers  having  stature  of  72  and  70 
inches  were  not  significant.  The  equal  frequencies  for  62  and 
63  inches  are  also  to  be  noted. 

Economists  have  done  little  "smoothing"  or  other  refinmg 
of  their  data  for  the  reason  that  they  have  not  attempted  to 
utilize  more  than  a  very  small  part  of  the  information  it  might  be 
made  to  yield.  Were  it  the  object  of  this  paper  to  discuss  the 
value  of  individual  methods  and  processes  the  idea  of  the 
'* probable  error"  and  of  the  various  measures  of  correlation 
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would  be  illustrated.  But  enough  has  been  given  to  show 
the  general  value  and  especially  to  suggest  what  is  doubt- 
less the  most  important  value  of  formal  methods  for  econom- 
ics: that  if  economics  is  to  make  use  of  more  than  the  most 
obvious  statistical  facts  and  relations  it  must  employ  methods 
adequate  to  the  bringing  out  of  the  significance  of  the  data. 

It  is  not  meant  to  imply  that  an  elaborate  formula  is  always 
or  even  ordinarily  essential  to  the  demonstration  of  a  conclu- 
sion in  statistics.  But  the  statistician  and  economist  should 
be  acquainted  with  the  general  methods  in  order  to  obtain  the 
advantages  of  sharply  defined  technical  concepts  and  of  sys- 
tematic and  generally  accepted  habits  of  thinking  and  ways  of 
attacking  a  statistical  problem.  Only  then  can  it  be  correctly 
decided,  for  example,  when  the  most  superficial  methods  of 
estimating  causal  connections  are  suflicient;  when  graphic 
methods  give  results  with  all  the  accuracy  that  the  data  war- 
rants or  the  problem  in  hand  demands;  and  when  it  is  advisable 
to  employ  more  detailed  and  exact  methods.  ThUrS  the  eco- 
rwmist  has  need  for  a  science  of  statistics  similar  to  the  need  of 
the  biologist  for  chemistry  and  microscopic  technique  and  of  the 
engineer  for  physics  and  mathemMics. 

An  extensive  employment  of  statistical  data  means  that  the 
material  must  be  collected  as  representative  or  typical  data  and 
not  by  complete  enumerations.  The  expense  and  labor  in- 
volved render  the  second  method  prohibitive,  and  besides  few 
objects  of  economic  inquiry  lend  themselves  to  the  process  of 
complete  enumeration.  Indeed,  much  can  be  said  in  favor  of 
the  argument  that  better  data  for  the  purposes  of  economics 
can  be  obtained  by  carefully  selecting  the  material.  Moreover, 
though  the  data  may  be  gathered  by  an  exhaustive  process  of 
counting  it  must  be  considered  as  typical,  as  a  true  pattern  of 
what  may  be  expected  to  occur  again  and  again  under  similar 
conditions,  if  it  is  to  be  of  value  in  establishing  a  principle  or 
verifying  a  deduction.  Reliable  and  effective  work  with  typi- 
cal data  can  not  be  done  without  an  extensive  acquaintance 
with  statistical  theory.  For  this  reason,  if  for  no  other,  statis- 
tical economics  can  not  be  developed  to  a  significant  extent 
until  methods  adapted  to  its  peculiar  needs  have  been  worked 
out  and  popularized  among  economists. 


Digitized  by  CjOOQ IC 


21]  Value  to  Economics  of  Statistical  Methods.  623 

It  iDAy  well  be  asked  what  effect  the  introduction  of  more 
formal  methods  may  tend  to  have  on  the  quality  of  the  em- 
pirical work  of  economics  and  on  the  eflfectiveness  of  economic 
work  in  general. 

Accuracy  in  the  collection  or  production  of  statistical  facts 
and  accuracy  in  determining  and  stating  the  degree  of  con- 
fidence that  can  be  placed  in  the  data  is  a  matter  of  fundamen- 
tal and  vital  importance  for  economics.  The  statistician  who 
realizes  how  little  has  been  done  in  this  respect  and  how  difficult 
it  is  to  secure  proper  appreciation  of  the  necessity  for  extreme 
carefulness  and  caution  in  accepting  statistical  material  may 
well  feel  apprehensive  of  the  eflfect  of  the  introduction  of  new 
and  apparently  easy  methods  of  deducing  striking  results. 
Perhaps  the  most  suggestive  way  of  estimating  the  probable 
influence  of  the  extensive  adoption  of  statistical  methods  on 
the  quality  of  the  data  is  by  studying  the  conditions  which 
somewhat  similar  circumstances  have  produced  in  other 
sciences.  It  is  also  of  interest  to  note  the  working  relations 
that  have  gradually  grown  up  between  the  experimental  and 
empirical  elements  on  the  one  side  and  the  so-called  theoret- 
ical parts  on  the  other. 

The  development  of  profound  mathematical  methods  in 
physics  has  not  tended  to  lessen  the  accuracy  of  the  laboratory 
work  but  to  increase  it.  On  the  somewhat  slender  basis  of 
Hertz's  experiments,  Maxwell  produced  his  mathematical 
theory  of  electromagnetism  and  ether  waves.  On  the  basis 
of  and  as  a  result  of  this  theory,  Marconi  invented  the  wireless 
telegraph.  This  working  together  of  theory  and  experiment 
along  with  the  feeling  that  no  result  can  be  accepted  until  it 
has  received  both  theoretical  and  experimental  verification  is 
of  definite  and  positive  significance  for  economics.  If  the  two 
aspects  can  get  on  so  well  in  the  field  of  physical  science,  why 
not  in  the  social  sciences? 

Psychology  is  similar  to  economics  in  that  it  deals  with  data 
subject  to  large  variations  in  the  individual  measurements  so 
that  only  aggregate  methods  can  be  employed.  There  is  much 
discussion  among  psychologists  regarding  certain  points  of 
method,  but  it  is  generally  agreed  that  experimental  results 
must  be  reduced  before  they  become  completely  intelligible. 


Digitized  by  CjOOQ IC 


624  American  Statistical  Association.  [22 

An  important  consideration  from  our  point  of  view  is  that  the 
introduction  of  somewhat  complicated  methods  for  determin- 
ing correlation  and  variation  has  stimulated  both  the  produc- 
tion of  experimental  data  and  the  critical  discussion  of  such 
data,  which  can  but  result  in  better  and  more  accurate  ex- 
perimental work.  Moreover,  the  results  in  psychology  tend 
to  show  that  not  only  is  the  accuracy  of  the  observational 
work  increased  but  also  the  science  itself  is  greatly  enriched  by 
the  introduction  of  formal  methods  of  reducing  the  statistical 
data. 

The  history  of  biology  since  the  time  of  Darwin  is  especially 
instructive.  Darwin,  both  by  his  example  and  by  the  stimu- 
lating influence  of  his  work,  gave  great  impetus  to  observa- 
tional methods  in  biology.  The  researches  that  have  resulted 
consist  essentially  of  studies  in  the  comparative  variations 
among  different  biological  classes  and  of  the  inter-relations  of 
such  variations.  These  variations  are  often  small  so  that 
appropriate  and  adequate  methods  of  dealing  with  the  peculiar 
problems  of  the  data  are  imperative.  Professor  Pearson  in 
his  "  Mathematical  Contributions  to  the  Theory  of  Evolution" 
developed  the  working  rules  and  principles  which  have  been 
almost  universally  adopted  by  statistical  biologists.  Since 
so  much  of  this  statistical  work  is  largely  routine  in  character 
the  results  have  been  satisfactory  on  the  whole  even  though 
few  biologists  have  the  mathematical  training  to  understand 
the  formulas. 

However,  the  extensive  employment  in  this  mechanical 
fashion  of  highly  developed  but  little  understood  methods 
very  naturally  has  resulted  in  mistakes  which  if  not  so  serious 
would  be  ridiculous  in  some  instances.  Using  six-  or  seven- 
place  logarithms  with  data  subject  to  a  high  per  cent,  of  error; 
smoothing  curves  by  methods  involving  an  overwhelming  mass 
of  arithmetic  when  a  better  curve  could  be  obtained  by  simple 
graphic  means;  failing  to  realize  that  the  "probable  error" 
is  a  safe  guide  only  for  homogeneous  data;  losing  sight 
of  the  necessary  limitations  of  the  theory  of  the  coefficient  of 
correlation,  are  only  a  few  of  the  statistical  sins  which  some 
biologists  have  committed  in  the  name  of  scientific  methods. 

Aside  from  the  useless  expenditure  of  labor,  computing  to 
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so  much  greater  length  than  the  data  warrants  would  not  be 
a  matter  of  great  concern  were  it  not  for  the  fact  that  such  a 
show  of  accuracy  is  often  positively  misleading.  The  wide 
margin  of  error  in  the  original  data  is  presently  forgotten  and 
the  results  taken  with  all  their  apparent  accuracy. 

A  class  of  scientists  trained,  as  are  the  biologists,  in  system- 
atic thinking  would  not  be  guilty  of  such  loose  reasoning  if 
they  thoroughly  understood  the  methods  they  were  using. 
Nothing  but  mere  routine  and  that  only  when  done  under 
immediate  and  responsible  supervision  can  be  safely  trusted 
to  persons  with  inadequate  preliminary  training.  The  statis- 
tician should  not  make  use  of  a  formula  or  method  until  he 
thoroughly  comprehends  the  assumptions  on  which  it  is  based 
and  until  he  knows  the  conditions  and  limits  of  its  validity. 
And  further,  a  formula  should  not  he  used  unless  the  results 
derived  by  it  can  be  clearly  interpreted  in  terms  of  the  initial  data 
and  conditions.  The  biologist  and  economist  can  safely  call 
upon  the  mathematician  to  derive  the  formulas  which  make 
it  possible  to  pass  from  the  raw  data  to  the  finished  result, 
but  the  mathematician  can  not  always  be  trusted  to  estimate 
the  accuracy  in  the  raw  data  themselves  or  to  tell  what  formulas 
are  the  most  appropriate  under  the  given  circumstances;  this 
Absolutely  essential  part  can  be  done  only  by  one  who  is 
thoroughly  conversant  with  the  statistical  material  and  who 
has  at  least  a  reasonably  comprehensive  idea  of  the  methods. 

Thus  the  effect  on  the  scientific  character  and  value  of  the 
inductive  or  experimental  work  in  those  sciences  in  which 
there  have  been  applications  of  formal  statistical  methods 
seems  to  give  no  ground  for  a  fear  that  the  quality  of  the 
statistical  work  in  the  social  sciences  will  be  lowered  by  careful 
and  systematic  use  of  more  standardized  methods.  Aside  from 
the  support  which  a  study  of  the  history  of  the  other  sciences 
may  lend  to  this  conclusion,  it  is  logically  sound  to  expect  that 
the  character  of  statistical  work  will  improve  as  more  attention 
is  given  to  technical  principles.  It  is  only  by  the  building  up 
of  a  body  of  systematic  principles  and  methods  that  a  subject 
of  study  can  be  raised  to  the  dignity  of  a  science.  The  mere 
fact  of  the  existence  of  formal  methods  imparts  a  definiteness 
T\rhich  tends  to  stimulate  systematic  thinking  even  though 
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the  actual  methods  are  not  consciously  or  formally  made  use  of. 
Besides  there  is  always  a  gain  in  doing  routine  and  detail  work 
according  to  orderly,  systematic,  and  generally  accepted  meth- 
ods. For  instance,  the  consciousness  that  the  methods  em- 
ployed have  been  tried  and  proved  produces  a  confidence  in 
the  results  which  can  be  obtained  in  no  other  way.  The  too 
frequently  encountered  opinion  that  one  '*can  prove  anything 
by  statistics"  is  due  partly  to  the  lack  of  generally  recognized 
methods  of  measuring  the  degree  of  connection  between  related 
series  of  events,  and  partly  to  the  failure  to  critically  value  the 
reliability  of  the  data,  and  much  of  this  failure  is  due  to  the 
lack  of  simple  but  uniformly  applicable  methods  of  measuring 
such  reliability.  The  non-technical  person  is  quite  ready  to 
rely  on  the  conclusions  of  specialists  provided  the  specialists 
are  reasonably  agreed  among  themselves.  But  with  methods 
as  tentative  and  dependent  on  personal  peculiarities  as  are  the 
ordinary  methods  of  statistics  such  an  agreement  is  impossible. 

An  increased  appreciation  of  statistical  work  is  bound  to 
react  favorably  on  social  science  in  general.  It  is  possible  that 
economics  should  become  more  professionalized  than  at  present. 
Most  individuals  of  average  intelligence  would  assent  to  the 
statement  that  the  trained  economist  is  better  able  to  decide 
complicated  economic  questions  than  are  they  themselves,  but 
if  it  came  to  a  matter  of  personal  concern  it  is  doubtful  whether 
the  opinion  of  the  specialist  in  economics  would  be  held  in  such 
respect  as  would  that  of  the  physician  or  lawyer.  While  there 
is  no  particular  reason  for  thinking  that  formal  statistical 
theory  can  or  should  become  popular  in  the  generally  ac- 
cepted sense  of  the  term  so  that  anyone  could  make  use  of  it, 
yet  by  giving  to  statistics,  and  hence  to  much  of  economics,, 
uniformity  of  method  and  quantitative  definiteness,  making 
possible  more  elaborate  and  thoroughgoing  investigations,  the 
science  would  become  more  professionalized  with  a  consequent 
increased  respect  for  economics  on  the  part  of  the  public. 

However,  economics  can  not  hope  to  escape  the  experimenta- 
tion of  those  who  are  fascinated  by  the  possibilities  of  the 
newer  developments  in  statistical  methods  but  who  do  not 
adequately  realize  the  inherent  limitations  of  their  data 
or  who  do  not  have  sufficient  acquaintance  with  the  working 
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principles  of  the  methods  to  use  them  discriminately.  To  do 
trustworthy  and  effective  work  in  statistical  economics,  the 
economist  must  be  a  statistician,  and  especially  must  under- 
stand the  material  from  which  the  data  are  taken  and  must 
know  the  degree  of  confidence  that  the  data  warrant.  To 
determine  the  accuracy  of  the  data  and  to  so  analyze  the 
numerical  facts  as  to  obtain  the  maximum  amount  of  informa- 
tion from  them  requires  an  extensive  training  in  somewhat 
complicated  arithmetic  and  theory. 

But  there  are  few  economists  with  the  mathematical  equip- 
ment necessary  for  statistical  purposes  and  still  fewer  mathe- 
maticians with  an  appreciation  of  the  problems  of  the 
economist.  The  phyBicists  have  adjusted  themselves  to  a 
similar  situation  so  that  most  physicists  know  considerable 
mathematics  and  usually  the  mathematical  student  has  turned 
to  physical  science  for  a  minor  study.  While  this  arrangement 
has  worked  well  for  the  science  in  question  persons  so  trained 
are  not  particularly  qualified  to  take  up  statistical  investiga- 
tions. The  material  of  the  social  sciences  is  so  radically  different 
from  that  of  the  physical  sciences  that  it  is  extremely  hard 
for  the  physicist,  for  instance,  to  adjust  his  habits  of  thinking 
to  the  new  standards.  It  is  very  easy  for  five-place  standards 
of  accuracy  to  be  in  this  way  carried  over  into  a  field  where 
the  figures  may  often  have  a  margin  of  error  of  several  per 
cent. 

If  students  of  mathematics  are  encouraged  to  take  up  eco- 
nomics and  the  more  statistical  parts  of  social  sciences  in 
general  as  secondary  subjects,  great  improvements  and  simplifi- 
cations in  statistical  methods  will  be  possible.  Only  in  this 
way  can  the  economist  obtain  the  aid  which  experience  in 
other  sciences  shows  to  be  necessary. 

On  the  other  hand,  the  student  of  economics  must  be  better 
trained  in  mathematics;  not  so  much  in  the  material  which 
makes  up  the  greater  part  of  the  courses  in  mathematics  as 
planned  for  engineering  students  as  in  courses  having  the  needs 
of  the  social  sciences  more  in  view.  Such  a  course  should  in- 
clude detailed  practice  in  algebraic  manipulation  and  in  certain 
especially  useful  topics  of  analytic  geometry  and  should  lay 
emphasis  on  the  subject  of  probability.     It  is  no  doubt  ad- 
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visable  to  have  a  separate  course  for  the  more  technical  topics 
of  statistical  methods  such  as  the  smoothing  of  data,  curve 
fitting,  measures  of  accuracy,  correlation,  etc.  With  these 
two  courses  students  not  desiring  to  specialize  in  statistics 
can  obtain  a  fairly  comprehensive  knowledge  of  statistical 
methods  by  taking  the  technical  course  only,  while  the  student 
expecting  to  make  considerable  use  of  statistics  would  of 
course  need  the  more  extensive  mathematical  training. 

The  relative  extent  of  these  two  courses  should  probably 
vary  to  accord  with  local  conditions  and  requirements.  It 
seems  quite  certain,  however,  that  the  practice  of  devoting  a 
few  lectures  to  the  more  technical  phases  of  statistical  methods 
in  connection  with  courses  in  economic  statistics  can  not  be 
productive  of  results  of  great  value,  because  such  courses  are 
ordinarily  given  by  persons  primarily  interested  in  some  phases 
of  economics  and  consequently  not  likely  to  have  great  interest 
in  so  characteristically  formal  a  study  as  statistical  meth- 
ods or  mathematics;  and  because  the  subject  is  too  extensive 
and  complicated  for  so  brief  a  presentation.  The  slight  ac- 
quaintance gained  in  this  way  may  indeed  be  a  positive  detri- 
ment if  it  does  not  impress  the  student  with  the  extent  and 
difficulty  of  the  theory  and  with  the  necessity  for  extreme 
care  and  cautioti  in  its  application.  It  is  easy  to  lose  sight 
of  the  fact  that  a  discriminating  statistical  judgment  can  be 
attained  only  by  long  training  and  practice. 

It  would  seem  therefore  that  the  most  desirable  arrange- 
ment is  for  the  course  in  statistical  methods  to  be  given  by 
an  instructor  who  is  especially  interested  in  methods  and  for- 
mal theories  and  who  has  had  the  benefits  of  an  appropriate 
mathematical  training,  and  for  this  course  to  be  followed 
by  the  courses  in  economic  statistics  and  the  other  courses  in 
social  science  which  make  use  of  statistics  and  in  which  formal 
methods  can  be  employed  to  advantage. 
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INFANT  MORTALITY  AND  THE  SIZE  OF  THE 
FAMILY. 

Bt  Henbt  H.  Hibbs,  Jb.,  Sometime  Fellow  in  Research,  Boston  School 
for  Social  Workers. 


The  influence  of  the  birth  rate  on  the  rate  of  infant  mortality 
has  been  frequently  pointed  out.  Newsholme  in  his  recent 
report  to  the  English  Local  Government  Board  notes  "the 
connection  often  observed  between  a  high  birth  rate  and  a 
high  rate  of  infant  mortality.'*  *  Phelps,  also,  in  his  study  of 
Infant  Mortality  and  Its  Relation  to  Women's  Employment, 
states  that  in  Massachusetts  cities  a  "more  direct  relationship 
exists  between  infant  mortality  and  the  birth  rate  .  .  . 
than  infant  mortality  and  the  employment  of  women," 
although  in  neither  case,  as  his  figures  bring  out,  is  the  relation- 
ship invariable  or  even  close,  t  The  Director  of  the  Statis- 
tical Service  of  France,  on  the  other  hand,  has  shown  from  an 
investigation  made  in  1907  by  the  Superior  Council  of  Statis- 
tics that  whatever  relationship  there  may  be  between  the 
birth  rate  and  the  infant  mortality  rate  in  cities  or  countries 
there  is  a  very  close  relationship  between  the  birth  rate  in 
families — or,  what  is  practically  the  same,  a  close  relationship 
between  the  size  of  the  family  and  the  rate  of  child  mortality. 
It  is  not  possible  from  the  figures  given  in  his  study  to  separate 
the  statistics  for  infants  under  one  year  of  age,  but  by  consid- 
ering only  the  period  from  1901-1907  it  will  be  possible  to  se- 
cure a  group  with  a  maximum  age  at  death  of  six  years. 
This  is  done  in  the  following  table,  which  shows  the  mortality 
rate  for  infants  whose  fathers  were  employed  in  the  public 
service  of  France  according  to  their  order  of  birth,  or,  in  other 
words,  according  to  the  number  of  previous  births  in  the  family : 

*Gieftt  Britab,  Local  Government  Board,  Supplement  to  the  Thirty-ninth  Annual  Report,  p.  49. 

tPhelpa,  Edward  B^  "Infant  Mortality  and  Its  Relation  to  Women't  Employment— A  Study  of  Man- 
aohuietta  Statistics."  In  Vohune  XIII,  Part  1,  of  the  Bureau  (Now  Department)  of  Labor's  Report  oa 
Condition  of  Women  and  Child  Wage  Earners  in  the  United  States,  p.  38. 
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MORTALITY  RATE  PER  1.000  BIRTHS  AMONG  CHILDREN  WHOSE  FATHERS  WERE  EM- 
PLOYED  IN  THE  PUBLIC  SERVICE  OF  FRANCE  CLASSIFIED  ACCORDING  TO  ORDER 
OF  BIRTH.  1001-1007.  («) 


Order  of  Birth. 

Number  of  Births. 

Infant  Mortality  Rate. 

Fintbon 

M.1Q2 
21.384 
14.676 
».7M 

«.4ao 

4.251 

2.788 

1.842 

1,215 

826 

456 

687 

113.7 

121.5 

Tliiidbon 

130.4 

Fourth  bon 

148.6 

nthbon 

165.2 

Skthbon 

173.2 

Sercnth  bon 

186.5 

KifhthNvr 

204.5 

Nmthbom 

187.7 

Tmth  bom 

236.2 

Elerenth  born 

248.4 

Twelfth  bom  and  over 

276.6 

TotiJ 

80,400 

138.8 

(a)  Compiled  from  LiieienMarch'i'*SoineReMarGheeConoenung  the  Factors  of  Mortafity."  Journal 
of  the  Royal  SUtiitical  Society.  Vol.  LXXV.Pfert  6.  p.  610.    (Cf.  Appendix.) 

This  table  shows  a  strikingly  close  relationship  between 
child  mortality  and  the  order  of  birth,  the  rate  having  in- 
creased from  113.7  per  1,000  births  among  the  first  bom 
children  to  276.6  among  those  who  were  twelfth  bom  or  over.* 
As  has  just  been  stated  the  relationship  shown  in  this  table  is 
between  the  order  of  birth  and  the  rate  of  mortality  for 
children  under  six  years  of  age.  The  New  York  Free  Out- 
door Maternity  Clinic  has  recently  published  data  collected 
during  the  first  nine  years  of  its  work  which  show  the  relation- 
ship between  infant  mortality  and  the  number  of  children  to 
which  the  mother  has  previously  given  birth — a  classification 
for  all  practical  purposes  identical  with  that  in  Table  I, 
based  on  the  order  of  birth. 

«The  only  exception  to  the  regular  variation  of  the  mortality  rate  with  the  order  of  birth  wai  in  the 
ninth  group  but  this  is  not  a  serious  exception,  as  it  may  be  due  to  chance. 

Dr.  Alice  Hamilton  of  Hull  House.  Chicago,  in  a  reeent  article.  "  ExcessiTe  Child-bearing  as  a  Factor 
in  Infant  Mortality"  (Proceedings  of  the  Conference  on  the  Prevention  of  Infant  Mortality.  New  Haven, 
1000.  pp.  74-80).  shows  a  similar  relationship  between  the  order  of  birth,  or  site  of  thefsmily.and  the 
mortality  rate  for  children  under  three  years  of  age.  Thus,  among  1.600  infants  bom  to  mothers  daasi- 
fied  according  to  the  number  of  diildren  in  thdr  fsmily  the  mortality  rate  p«  IfiOO  births  was  as  fdlows: 
4  children  or  leas 118 

6  children  or  more 267 

7  childroi  <w  mam 280 

8  children  or  more 201 

0  childroi  or  more 303 

Amcmg  the  Berlin  wwking  class  Hamburger's  investigation  has  also  shown  how  serious  a  cause  of  in> 
fant  mortality  large  families  may  be.  (Kindersahl  und  Kinder^terbBchkeit.  Die  Neue  Genermon. 
August.  1000).  Quoted  in  Havelock  ElUs"*  The  Task  of  Social  Hygiene."  pp.  150-1.  Space  does  not 
permit  the  quoting  of  his  figures  in  full. 
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TABLE  n. 

MORTALITY  RATE  PER  1,000  BIRTHS  FOR  INFANTS  BORN  TO  MOTHERS  COMING 
UNDER  THE  OBSERVATION  OF  THE  NEW  YORK  FREE  OUT-DOOR  MATERNITY 
CLINIC.  CLASSIFIED  ACCORDING  TO  THE  NUMBER  OF  PREVIOUS  CHILDREN 
BORN  TO  MOTHER,  (a) 


Number  of  Pnrioiis  Children  Born  to  Mother. 

Number  of  Birtha. 

Infant  Mortality  Bate. 

T.Mi^^)tnn4, 

1,182 

1,064 

294 

«7 
288 
869 
428 
355 
354 
203 
152 
135 
00 
59 

77 

4  to  8 

127 

8  and  over 

170 

0 

10 

1 

66 

2 

81 

3 

96 

4 

127 

5 

189 

« 

163 

7 

106 

8 

207 

0 

166 

10  and  over 

275 

Total 

2,540 

124 

(a)  Compiled  from  the  Pint  Annual  Report  of  the  Free  Out-door  Maternity  Clinic,  Corering  the  Pint 
Nine  Years  of  the  Cfinic's  Existence,  New  York,  1910:  Chapter  2,  Part  2,  Report  of  the  Peaatrio  De- 
partment with  a  Study  of  Early  Infant  Mortality,  by  Herman  Sdiwan,  M  JD.,  pp.  43-8. 

Table  II  shows  a  very  close  relationship  between  the  num- 
ber of  children  to  which  the  mother  has  previously  given  birth 
and  the  rate  of  infant  mortality  during  the  year  under  consid- 
eration. Thus,  the  mortality  rate  rose  from  77  deaths  per 
1,000  births  for  infants  bom  to  mothers  who  had  previously 
given  birth  to  less  than  four  children  to  170  for  the  infants 
whose  mothers  had  given  birth  to  eight  or  more.* 

In  the  investigation  by  the  Children's  Bureau  of  infant  mor- 
tality in  Johnstown,  Pa.,  the  data  gathered  bearing  on  the 
relationship  between  fertility  and  the  size  of  the  family  and 
infant  mortality  were  classified  according  to  the  order  of  birth; 
but,  as  has  already  been  shown,  the  terms  "order  of  birth'' 
and  ''number  of  the  mother's  previous  pregnancies,"  though 
not  absolutely  identical,  may  be  considered  as  practically  so 
for  our  purpose. 

*11m  exceptions  to  the  otherwise  continuous  relationship  of  these  mortality  rates  with  the  number  of 
children  to  irfiidi  the  mother  had  previously  given  Urth  which  appear  whoi.  as  in  the  lower  part  of  the 
table,  each  group  is  considered  separately,  will  be  discussed  in  connection  with  a  later  table  showing  similar 
data  gathered  in  the  Boston  mvestigation. 
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TABLE  m. 

MORTALITY  RATE  PER  1.000  BIRTHS  FOR  INFANTS  INCLUDED  IN  THE  JOHNSTOWN 
INVESTIGATION  CLASSIFIED  ACCORDING  TO  THE  ORDER  OF  THEIR  BIRTH,  (a) 


Order  of  Birth. 

Number  of  Birthf. 

Firtt  Mid  iMond  born .          

•22 
400 
341 
187 
91 

138.3 

Third  and  fourth  born 

143.2 

Fifth  and  sixth  bom 

177.0 

Sffyenth  and  eighth  bom 

181.6 

Ninth  andlater  bom 

201.1 

Total 

1,491 

149.9 

(a)  U.  S.  Children's  Bureau:  Infant  MorUlity— RctulU  of  a  Field  Study  in  JohnaUmn,  Pa.,  Based  on  a 
Calendar  Year,  by  Enuna  Duke.  Washington,  1915,  p.  51.  Hereafter  this  report  will  be  referred  to  by 
the  briefer  title— Infant  Mortality:  Johnstown,  Pa. 

Thus,  in  Johnstown  a  relationship  appears  to  exist  between 
fertility  and  the  size  of  the  family  and  the  rate  of  infant 
mortality  similar  to  that  shown  in  previous  tables  for  other 
investigations:* 

It  is  obvious  that  in  this  relationship  between  infant  mor- 
tality and  the  order  of  birth,  or  the  number  of  previous  children 
to  which  the  mother  has  given  birth,  there  are  two  distinct 
factors  present — that  of  the  size  of  the  family  in  which  the 
child  lives  after  birth  and  that  of  fertility  in  its  narrowest 
sense,  including  primarily  the  physical  influence  of  childbear- 
ing  upon  the  mother  and  upon  the  chances  of  survival  of  sub- 
sequent infants  to  which  she  gives  birth.  Better  expressed, 
this  relationship  is  brought  about  by  the  influence  of  both 
prenatal  and  postnatal  conditions  on  infant  mortality.  With 
this,  in  view  an  attempt  was  made  in  an  investigation  made  in 
1910  and  1911,  by  the  Research  Department  of  the  Boston 
School  for  Social  Workers,  to  take  account  of  both  of  these 
factors  and  as  far  as  possible  to  measure  the  influence  of  each.f 

*For  other  figures  showing  the  relationship  between  infant  mortality  and  the  order  of  birth  m  the  family 
see— R.  J.  Ewart,  "The  Aristocracy  of  Infancy  and  the  Conditions  of  Birth,"  Eugenics  Review,  Vol  m, 
p.  166. 

tThe  data  collected  in  this  investigation  have  not  been  before  published.  A  brief  description  of  tiie 
investigation  would,  thoefOTe,  be  desirable  if  qiace  permitted.  Yisits  were  made  to  the  homes  of  2j06t 
infants  (stiUbcffn  infants  not  inchided)  who  were  bom  in  1910  in  Wards  6. 8, 13,  and  17  of  the  dty  of  Bos- 
ton. The  birth  and  desfth  records  were  copied  from  the  files  of  the  Registry  Department  of  the  dty  and  the 
vints  to  the  homes  made  by  fellows  in  the  Research  D^Mutment  of  the  Sdiool  for  Social  Wofkers  during 
the  academic  years  1910-1911  and  1911-1912.  During  the  second  year  of  the  investigation  this  field  work 
was  supervised  by  the  writer  under  the  general  direction  of  Dr.  T.  W.  G  locker,  director  of  the  Depart- 
ment of  Research.  The  writer  in  using  these  data  for  publicatkm  wishes  gratefully  to  acknowledge  the 
interest  and  cooperation  of  the  feUows  who  made  the  visits  to  the  homn,  as  well  as  that  of  the  di* 
rector  of  the  Department  of  Research.  He  is  also  indebted  to  Dr.  J.  R.  Brackett,  Director  of  the 
School  for  Social  Woricen,  for  permianon  to  use  the  data  in  this  way. 
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The  method  used  was  that  of  dividing  the  infant  deaths  into 
two  groups,  those  reported  as  due  to  the  diseases  of  early 
infancy  and  congenital  malformation  and  those  reported  as 
due  to  all  other  causes — the  former  group  being  largely  domi- 
nated by  prenatal  and  the  latter  by  postnatal  influences — 
and  showing  the  relation  of  the  number  of  the  mother's  pre- 
vious pregnancies  to  the  infant  mortality  rate  for  each  group. 
These  figures  are  given  in  the  following  table,  which  shows 
the  infant  mortality  rate  per  1,000  births  from  all  causes, 
from  the  diseases  of  early  infancy  and  congenital  malforma- 
tion, and  from  all  other  causes  for  infants  classified  according 
to  the  number  of  their  mother's  previous  pregnancies:* 

TABLE  lY. 

MORTALrrr  rate  fer  1.000  births  from  all  causes,  from  the  diseases  of 

EABLT INFANCT  AND  CONGENrFAL  MALFORMATION  COMBINED,  AND  FROM  ALL 
OTHER  CAUSES  FOR  INFANTS  BORN  IN  1910  AND  VISFFED  IN  THE  HOUSE-TO- 
HOUSE  INVESTIGATION  IN  BOOTON.  CLASSIFIED  ACCORDING  TO  THE  NUMBER 
OF  THEIR  MOTHER'S  PREVIOUS  PREGNANCIES. 


Nambfforthe 

Mother's  Prevkras 

PftgnandM. 

Number 
of  Births. 

Infant  MortaUty  Rate  per  1,000  Births  fronH- 

AIl  Causes. 

DiseMes  of  Early 

Another 
Caiiaet. 

LchUuoiS 

1.633 
475 
53 

371 
390 
309 
206 
198 
177 
118 
84 
96 
63 

120.0 
184.7 
226.4 

91.6 
100.0 
139.2 
150.9 
141.4 
176.1 
110.1 
107.1 
114.6 
226.4 

29.4 
33.7 
76.6 

34.3 
26.6 
36.6 
41.6 
20.2 
46.2 
16.9 
11.9 
62.1 
76.5 

90  7 

6to0 

101.1 

10  And  over 

228  6 

67  4 

74.4 

103  6 

109.4 

121  2 

129.9 

93.2 

96.S 

8aDd9 

62.6 

10  and  over 

228.6 

Total  (a) 

2,061 

126.2 

31.6 

94.6 

(a)  Infonnation  wm  not  obtained  in  two  instances. 

Table  IV  shows  that  the  infant  mortality  rate  varies  in 
direct  ratio  with  the  number  of  the  mother's  previous  preg- 
nancies. Thus,  among  the  infants  bom  to  the  mothers  with 
less  than  five  previous  pregnancies,  120  died  in  every  1,000 

*This  dasBtfieation  of  the  mothera  differs  primarily  from  that  used  in  the  preoeding  table  quoted  from  the 
report  of  the  New  York  Free  Out-door  Maternity  Clinic  in  that  it  is  based  on  the  number  of  the  mother*s 
prerions  pregnancies  inohufing  stillbirths  instead  of  upon  the  number  of  living  births  excluding  stillbirths 
and,  secondarily,  m  that,  as  previous  pregnancies  are  dealt  with,  the  one  resulting  in  the  birth  of  the  in- 
fant under  consideration  is  not  counted.  It  was  adopted  largely  because  of  the  difficulty  of  distinguishing 
.  deaths  soon  after  birth  fhnn  stillbirths. 
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births,  in  comparison  with  135  among  those  whose  mothers 
had  had  from  five  to  ten  previous  pregnancies,  and  226  among 
those  who  had  had  ten  or  more.*  The  rate  of  mortality  from 
the  diseases  of  early  infancy  and  congenital  malformation 
combined  and  from  all  other  causes  varied  in  the  same  manner, 
thus  showing  that  the  influence  of  the  number  of  the  mother's 
previous  pregnancies  on  infant  mortality  is  both  prenatal  and 
postnatal,  t  There  are,  then,  two  distinct  factors  to  consider 
in  accounting  for  this  relationship,  first,  the  size  of  the  family, 
and  second,  fertility  and  the  effect  of  childbearing  on  the 
health  and  strength  of  the  mother  and  her  ability  to  bear 
strong  and  healthy  children. 

*Cloaerei«miimtMii  of  the  toiwr  part  of  U>e  table  wh<w<>dipt?pM>eygr(^ 
■hove  that  the  rektiooehip  it  not  eotireljr  oootmuout.  ThM,  aHhongh  the  rate  JncwpiBi  in  ahncat  eoa» 
tinooat  foocMiioa  inth  the  number  of  the  nwtber'i  pcevioiia  piegnaooiM  apto  t^ 
gina  to  decreaee  and  eontinvei  to  do  lo  until  the  group  of  motben  haTng  eight  and  nine  prarioae  pceg- 
naneiea  breached  when  it  beijna  to  liie  again,  until  b  the  lait  group  the  highflit  rate  of  all  appeaia.  (Tie 
rate  for  the  bit  group  «hcn  subdivided  wm  171  for  the  inbnta  bon  to  thoee  mothcta  having  10  or  IX 
pwriooB  prcgnancifi  and  8333  for  thcee  having  12  or  more.)  Practiealbr  the  tame  condition  baboaen 
to  exiet  II  hen  the  prerious  tabb  compiled  fran  the  f«uree  of  the  New  York  Free  Out-door  Matcrnitjr  Cfinb 
beiumined  in  a  ^*"!by  manner. 

Yeti  these  esoeptiont  do  not  disprove,  aa  night  appear  at  fint  sight,  the  tendaogr  daown  wfaa  the 
pngnancy  groups  were  combined.  The  drop  in  the  mortafity  rate  for  the  faifsnts  bom  to  the  moihcn 
who  had  already  had  sb  or  seven  previous  pregnancies  b  probably  due  to  the  CMt  that  a  large  number  of 
prevkos  pregnancies  not  only  decreases  the  dttnocs  of  life  of  the  infants  born  but,  in  the  espe  of  the  weskv 
mothers,  abo  tends  to  make  diildbcaringimposBibb  or  ebe  so  perilous  that  it  bvohmtaribr  retrained  from. 
It  is,  therefore,  to  be  expected  that  the  proportion  of  infant  deaths  to  births  will  begin  to  deercase  after 
the  fourth  and  fifth  pregnancy  group  wfaa  the  weaker  mothers  begin  to  drop  out  of  the  ranks  of  the  child* 
bearing,  thus  leaving  m  these  groups  a  larger  propcHtbn  of  struig  and  healthy  mothers  whose  cfaiUrsB 
will  be  rebtivebr  better  fitted  to  survive. 

That  the  km  mortality  rate  for  infants  in  the  sixth  and  seventh  group  b  due  to  the  inehMion  of  a  kufsr 
proportian  of  strong  and  healthy  mothers  in  them  b  shown  by  an  eoouninatbii  of  the  bst  twoootemns 
of  tlie  tabb  where  it  will  be  seen  that  the  drop  in  the  rOe  from  the  diseases  of  early  inbney  and  ooognital 
malfotmatbna-Hiiseases  largely  due  to  the  condition  of  the  mother  during  and  before  ptegnaney--b  greater 
than  that  from  all  other  causes  of  death,  these  being  largely  the  result  of  eonditkios  arising  after  birth 
and  not  so  directly  connected  with  the  intra-uterine  period  of  the  child's  development.  But  even  though 
from  the  standpoint  of  chiMbcaring  the  phyiical  eonditbn  of  the  mothers  in  the  dxth  and  seventh  groups 
may  be  so  good  that  it  renders  their  diildren  rebtively  immune  Ax>m  the  cfTeets  of  oontanuous  chiUbearing, 
in  time,  if  they  oootbue,  their  ehikben  will  also  be  affected,  as  b  shown  by  the  renewed  riee  in  the  rata 
for  the  groups  foUowing  the  seventh. 

These  excqjtions,  therefore,  cannot  be  regarded  as  vitiating  the  tendendes  shown  when  the  pregnancy 
groups  are  oombmed  or  as  materially  weakening  tiie  conclusion  that  the  rate  of  infant  mortality  verbs 
stritdngly  with  the  number  of  the  mother's  previous  pregnancies  and  the  number  of  ohiklren  to  whbh  she 
has  previously  given  birth. 

fThb  foOowB  from  the  fsct— a  fact  that  space  does  not  permit  us  to  submit  detailed  proof  of-Hhat  the 
deaths  of  in&nts  during  the  first  week  and  month  of  life  and  to  a  lesser  extent  during  the  fliat  three  months 
are  largely  the  rceuH  of  conditione  which  affected  the  child's  organism  before  birth  and  whib  it  was  de- 
veloping in  the  mother's  womb,  or  m  other  words  Isrgely  the  result  of  prenatal  oooditiona,  wliib  the  deaths 
of  the  bter  months  of  infancy  are  largely  the  result  of  oonditbns  which  affected  the  child  after  its  birth, 
or  in  other  wwds  to  the  influence  of  postnatal  oi»i<fitk>nB. 
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In  accounting  for  this  relationship  between  the  size  of  the 
family  and  infant  mortality  several  considerations  should  be 
borne  in  mind.  It  is  to  be  expected,  for  instance,  that  con- 
gestion both  as  shown  by  the  average  number  of  persons  per 
room  and  the  number  of  persons  sleeping  in  the  bedroom 
with  the  infant  will  be  greater  among  large  than  small  families, 
and  this  was  found  to  be  true  in  the  Boston  inquiry.*  Poverty , 
too,  is  generally  agreed  to  be  worse,  other  things  being  equal, 
where  the  number  of  small  children  in  the  family  is  large,  t 
Moreover,  those  parents  who  bring  into  the  world  larger 
families  than  their  neighbors  deem  themselves  able  to  rear 
properly  are  frequently  improvident,  with  a  low  standard  of 
life,  and  in  addition,  are  often  characterized  by  a  lack  of  in- 
telligence or  of  sufficient  knowledge  of  the  simpler  laws  of 
hygiene.  This  is,  of  course,  not  true  of  the  parents  of  all 
large  families  but  of  a  sufficient  number  of  them  to  raise  the 
mortality  rate  for  the  class.  In  the  Boston  investigation  it 
was  found  that  of  341  mothers  of  whose  character  and  intel- 
ligence the  investigators  felt  competent  to  express  an  opinion, 

•TER  CENT.  OF  INFANTS  VISFFED  IN  THE  B06T0N  INVESTIQATION,  CLASSIFIED  AO- 
OORDINO  TO  THE  NUMBER  OF  THEHt  MOTHERS'  PBEQNANCIE8  WHO  LIVED  IN 
HOUSEHOLDS  WHERE  THE  AVERAGE  NUMBER  OF  PERSONS  PER  ROOM  WAS  LBB8 
THAN  TWO.  TWO,  OR  THREE  OR  MORE. 


LeM 

UuaTwo. 

Two. 

Tbnt 
or  More. 

Totd. 

PnsuuuM. 

Percent. 

Number. 

1  

84.6 
M.5 
34.2 
18.7 
17.7 

14.0 
35.1 
44.9 
61.0 
61.7 

1.4 
6.4 
20.9 
20.8 
20.6 

100.0 
100.0 
100.0 
100.0 
100.0 

349 

3,Sor4 

906 

6  or  6 

860 

7or8 

192 

9  or  more  

141 

Total 

52.3 

37.6 

10.1 

100.0 

1,940 

fBertiDoD  in  the  foUowing  ficurei  haaihown  this  reUtiopphip  of  poverty  to  the  liie  of  the  family  ia 
Pftiii  (Nombie  D'En£uita  par  Famillea.  Joum,  de  la  Soe.  de  Statiaque  de  Paris,  April,  1901^  p.  134.  Qnoted 
in  BaUey'i  "Modem  Social  Conditiaoa,"  p.  Ill),  in  the  folbwing  table  showing  the  number  of  ohildm 
per  100  families  in  Plaris,  classified  aeeonfing  to  the  economic  rasouiees  of  then:  parents  (1896) : 

Very  poor 166 

Poor 144 

Comfortable 131 

Very  oomfortaUe 129 

Rich ;.  129 

Very  rich 127 

Entire  city 140 
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a  somewhat  larger  proportion  of  the  mothers  of  large  families 
were  rated  as  unsatisfactory  in  these  respects  than  of  those 
with  small  families.*  The  mothers  of  the  larger  families  also 
ranked  lowest  when  graded  according  to  their  knowledge,  or 
rather  their  observance,  of  the  laws  of  hygiene,  this  being 
especially  evident  when  they  were  graded  according  to  their 
standards  of  cleanliness  and  of  ventilation^f 

But  all  this  leaves  unanswered  the  question  whether,  other 
things  being  equal,  the  number  of  children  in  the  family  into 
which  the  infant  is  born  has  any  direct  postnatal  influence  upon 
the  mortality  rate.  Doctor  Newsholme,  an  eminent  English 
authority,  feels  that  it  does  not.  He  says,  though  he  ^ves 
no  data  to  sustain  his  opinion,  that  '4arge  families  evidently 
do  not  necessarily  imply  a  tendency  to  high  infant  mortality. 
The  connection  often  observed  between  a  high  birth  rate 
and  a  high  rate  of  infant  mortality  probably  is  due  in  great 
part  to  the  fact  that  large  families  are  conmion  among  the  poor- 
est classes,  and  these  classes  are  specially  exposed  to  the 
degrading  influences  producing  excessive  infant  mortality."  t 
This  view,  however,  seems  very  onesided.  While  it  is  un- 
doubtedly true,  as  has  already  been  shown,  that  "the  de- 

*Thew  figures  iiere  «8  foUows: 

Of  341  mothen  of  whom  an  opinkm  wm  given  81  were  un&vorAble;  dMafying  these  Mooring  to  the 
number  of  the  mother's  pregnancies  (inchufing  the  one  resulting  in  the  birth  of  the  in£snt  under  oonsido 
enHaoa)  they  were  found  to  bchide: 

8  per  cent,  of  those  who  had  had  1  pregnancy, 

20  per  cent,  of  those  who  had  had  2, 3,  or  4  pregnanciea, 

30  per  cent,  of  those  who  had  had  6  or  more  pregnancies. 

fThtts,  781  out  of  1,817  mothers  from  whom  information  was  obtained  said  that  they  did  not  yentilato 
their  bedrooms  at  all  at  night. 

These  inchided: 

40  per  cent,  of  those  who  had  had  1  pregnancy, 

44  per  cent,  of  those  who  had  had  2.  3,  or  4  pregnandcs, 

46  per  cent,  of  those  who  had  had  5, 6,  7,  or  8  pregnancies,  and 

32  per  cent,  of  those  who  had  had  0  or  more  pregnancies. 

Tlius,  with  (»e  exception  the  per  cent,  of  mothers  n^o  said  that  they  did  not  ventilate  theb  bedrooma 
at  night  mcreased  with  the  number  of  the  mother's  pregnancies.  This  exception,  which  occurs  with  the 
mothers  who  had  9  or  more  pregnancies,  may  be  due  to  chance,  as  the  group  included  only  forty  cases. 

Dr.  Herman  Schwan  in  the  First  Annual  Report  of  the  Free  Out-door  Maternity  Clinic  (New  York. 
1910) ,  p.  4 1,  gives  similar  figures  verifying  the  statement  that  the  motherB  of  the  larger  families  rank  lower 
in  general  intelligence  and  in  knowledge  of  hygiene  than  those  of  smaller  families. 

Thus,  out  of  679  mothers,  67  were  graded  as  unsatisfactory  in  intelligenoe  and  612  as  satitfaetory ,  the 
average  number  of  children  bom  per  family  being  3.8  among  the  former  and  3.1  among  the  latter. 

Of  670  mothers  491  were  graded  as  having  an  unsatisfactory  and  179  as  having  a  satisfactory  knowledge 
of  infant  hygiene,  the  average  number  of  living  Inrths  per  family  being  8.9  amrag  the  former  and  3.6  among 
the  latter. 

tGreat  Britain,  Local  Government  Board,  Supplement  to  the  Thirty-ninth  Annual  Report,  p.  49. 
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grading  influences  producing  excessive  infant  mortality" 
also  tend  to  produce  excessively  large  families — or  else  both 
the  degrading  conditions  and  the  excessively  large  family  are 
produced  by  the  same  deeper-lying  causes — it  is  also  just  as 
true  that  an  excessive  number  of  children  in  the  family  in  it- 
self brings  about  conditions  in  the  home  that  lower  the  infant's 
chances  of  survival.  The  term  "large  family"  is,  of  course, 
relative.  In  some  cases,  where  the  parents  have  sufficient 
resources,  interest,  and  leisure  from  other  duties,  what  might 
otherwise  be  regarded  as  an  excessively  large  family  would 
under  such  circumstances  be  regarded  only  as  normally  large. 
On  the  other  hand,  it  is  difficult  to  understand  how,  in  cases 
where  the  parents  have  not  the  resources,  the  interest,  or  the 
ability  to  provide  for  more  than  three  children  properly,  the 
chances  of  survival  of  subsequent  infants  bom  into  the  family 
will  not  be  lessened,  other  things  being  equal,  by  the  birth  of 
more  than  this  number  of  children. 

It  is  not  difficult  to  understand  how  the  popular  miscon- 
ception that  the  death  rate  in  large  families  is  low  has  arisen. 
The  large  families  we  meet  so  impress  us  with  the  number  of 
children  who  are  living  that  we  forget  the  number  who  have 
died  while,  again,  we  never  notice  the  small  families  that  would 
have  been  large  if  so  many  of  the  children  had  not  died  during 
infancy  and  childhood.  The  writer  has  been  unable  to  find 
any  evidence  whatever  to  support  this  popular  belief  that  large 
families  have  low  infant  mortality  rates,  while  there  is  abun- 
dance of  evidence  to  show  that  the  rate  of  infant  mortality 
increases  with  the  size  of  the  family,  and  no  small  amount 
of  evidence  to  show  that  the  mortality  rate  for  children  and 
even  adults  is  greater  in  large  families  than  in  small.* 

The  Influence  of  the  Length  of  the  Interval  Between  the  Mother's 
Pregnancies. — As  has  already  been  intimated,  the  influence — 
both  prenatal  and  postnatal — of  fertility  and  the  size  of  the 
family  on  infant  mortality  is  partly  determined  by  the  length 
of  the  interval  between  the  mother's  pregnancies  or  deliveries. 

*See  especially  the  article  by  March  in  the  Journal  of  the  Royal  Statistical  Society,  Vol.  LXXV,  pp. 
519  ff..  previously  quoted,  and  Dr.  R.  J.  Ewart's  two  articles  in  the  Eugenics  Review  on  "  The  Aristocracy 
of  Infancy  and  the  ConditionB  of  Birth,"  Vol.  Ill,  pp.  142-70,  and  "The  Influence  of  Parental  Age  on  Off- 
spring." Vol.  Ill,  pp.  201-232.  In  the  latter  of  these  articles  Doctor  Ewart  shows  how  the  mean  height  of 
children  is  also  affected  adversely  by  the  order  of  birth  (p.  213). 
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small  (67)  to  allow  any  weight  to  be  given  it  in  drawing  con- 
clusions, or,  second,  on  the  supposition  that  such  an  excep- 
tionally large  interval  between  pregnancies  as  five  years  or 
more  is,  among  families  of  the  class  for  the  most  part  visited 
in  this  investigation,  generally  the  result,  not  of  choice  but  of 
weakness  or  physical  incapacity — ^a  condition  which  would  be 
likely  to  efifect  the  strength  and  resistance  of  such  children  as 
might  be  born  and  thereby  to  raise  the  mortality  rate  for  the 
class. 

In  the  latter  case,  the  fact  that  the  rate  for  the  group  of 
infants  born  to  mothers  with  an  interval  between  pregnancies 
of  one  year  or  under  is  less  than  that  for  those  where  the  in- 
terval was  one  and  one  half  years  does  not  disprove  the  exist- 
ence of  a  relationship  between  the  infant  mortality  rate  and 
the  length  of  the  average  interval  between  the  mother's  preg- 
nancies because  the  rate  for  the  first  group  where  the  average 
interval  was  less  than  one  year  would  have  been  much  higher 
if  it  were  not  composed  so  exclusively  of  mothers  who  had  had 
few  previous  pregnancies  and  whose  families  were,  therefore, 
small — a  class  which,  as  has  already  been  shown,  tends  to  have 
a  very  low  infant  death  rate.  In  fact  70  per  cent,  of  the 
mothers  in  this  group  had  had  only  one  previous  pregnancy. 

To  fully  appreciate  the  influence  of  this  small  interval 
between  pregnancies  the  mothers  in  the  group  must  be  further 
classified  according  to  the  number  of  their  previous  pregnan- 
cies. When  this  is  done  it  will  be  seen  that  the  mortality  rate 
for  the  infants  born  to  mothers  in  the  group  who  had  had  1, 
2,  or  3  previous  pregnancies  was  129;  for  those  who  had  had 
4,  5,  or  6  it  was  333;  while  for  those  who  had  had  over  6  pre- 
vious pregnancies  it  reached  the  enormous  proportion  of  500 
deaths  per  1,000  births.  A  careful  examination  of  the  table, 
therefore,  indicates,  when  account  is  taken  of  the  number  of 
the  previous  pregnancies  and  the  size  of  the  families  of  the 
mothers  included  in  each  group,  that  there  is  a  striking  rela- 
tionship between  the  rate  of  infant  mortality  and  the  aver- 
age interval  between  the  mother's  pregnancies. 

Doctor  Ewart  in  a  recent  article  in  the  Eugenics  Review 
emphasized  this  need  for  the  "adequate  spacing  of  births"  by 
showing  that  the  physical  development  of  the  children  who 
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survive  is  retarded  by  a  short  interval  between  births.  Thus, 
as  he  shows  in  the  following  table,  the  average  height  and 
weight  of  over  800  children  at  the  end  of  the  sixth  year  of  age 
was  greater  where  the  interval  between  births  was  large  than 
where  it  was  small : 

TABLE  VI. 
RBLATI0N8HIP  BETWEEN  THE  LENGTH  OF  THE  INTERVAL  BETWEEN  BIRTHS  AND 
THE  MEAN  HEIGHT  AND  WEIGHT  AT  THE  END  OP  THE  SIXTH  YEAR  OF  AGE  AMONG 
866  CHILDREN  OF  MIDDLESBOROUGH.  ENGLAND;  1911.    (a) 


Interna  Between  Births. 

Mean  Height  in  Indue. 

Mean  Weisht  in  Pound!. 

Ijimth«i2yMn 

38.6 
39.0 
40.3 
41.7 

37.2 

2  and  under'2i  yean 

88.8 

2J  to  8  yean.  rr. 

39.1 

3  yean  and  over 

39.4 

(a)  R.J.Ewart,MJ)./'TheInfliieiioeorPwentalAceonOffepiinc,*'Ei]cenioeReTiew,Vol.III,p.21^ 

In  commenting  on  this  table  Doctor  Ewart  says:  "The 
female  is  used  to  the  greatest  extent  that  her  fertility  will 
allow;  births  at  intervals  of  eleven  months  being  quite  com- 
mon. .  .  .  The  birth  interval  is  so  short  that  the  mother 
is  unable  to  bring  her  whole  vitality  to  bear.  Thus  one  child, 
as  it  were,  spoils  the  next.'*  He  then  asks  this  very  pertinent 
question:  "Which  is  the  most  desirable,  three  children  of  a 
mean  height  of  39.5  inches  or  two  of  41.0  inches,  with  all  the 
other  attributes  of  mankind  altered  in  the  same  proportion? 

...  As  regards  the  individual  there  is  no  hesitancy  as 
to  the  answer;  but  from  the  point  of  view  of  economic  produc- 
tion it  is  quite  possible  that  three  inefficients  may  be  better 
and  do  more  work  than  the  two  efficients.  Racial  supremacy, 
however,  is  not  a  question  of  numbers,  and  concerns  individ- 
ual fitnei3s  only." 

It  must  not  be  forgotten,  moreover,  that  the  mothers 
themselves  do  not  escape  without  injury  from  the  strain  put 
upon  them  by  too  frequent  childbearing;  but  this  lowering  of 
the  vitality  and  strength  of  the  mother  as  a  result  of  an  in- 
sufficiency of  time  between  the  two  pregnancies  for  complete 
recovery  from  the  strain  of  the  first  creates  a  condition  which 
will  be  likely,  other  things  being  equal,  to  harmfully  affect 
both  the  prenatal  and  postnatal  development  of  subsequent 
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children.  In  fact,  both  the  mother  and  the  children  suffer 
when  the  length  of  the  interval  between  births  is  too  small. 
It  is  manifestly  impossible  for  most  mothers  to  properly  nour- 
ish themselves,  a  new  born  baby,  and  a  child  within  the 
uterus  at  the  same  time. 

This  point  is  especially  important,  for  artificial  feeding  is 
more  often  resorted  to  by  these  mothers  who  are  Attempting 
to  rear  two  babies  at  once — one  within  the  womb  and  the 
other  just  born.  Among  the  mothers  visited  in  the  Boston 
enquiry,  for  instance,  25  per  cent,  said  that  they  had  resorted 
to  the  use  of  bottle  feeding  because  the  quantity  or  the  quality 
of  their  breast  milk  was  reduced  by  a  subsequent  pregnancy. 
Among  the  Italian  mothers  this  reason  was  given  in  over  half 
the  cases — a  truly  astounding  proportion.  Thus,  when  it  is 
remembered  that  bottle  feeding  decreases  the  chances  of  sur- 
vival of  the  baby  from  three  to  five  times  (as  all  authorities 
agree),*  it  can  readily  be  understood  how  the  coming  of  one 
child  spoils  the  chances  of  survival  of  the  previous  one. 

It  is  thus  apparent  that  the  influence  of  fertility  and  the 
size  of  the  family,  especially  when  combined  with  the  influence 
of  the  length  of  the  interval  between  pregnancies,  constitutes 
an  important  factor  in  infant  mortality.  As  Doctor  Ewart 
«ays:  "The  wastage  of  life,  and  production  of  immature  prog- 
eny with  its  consequent  misery  and  suffering  to  the  mother, 
can,  to  a  much  larger  extent  than  is  generally  believed,  be 
traced  directly  to  the  unfortunate  fact  that  the  fertility  of 
women  between  their  twenty-fifth  and  thirty-fifth  years 
exceeds  their  power  to  reproduce  healthy  offspring."  t  How- 
ever dangerous  "race  suicide"  and  the  declining  birth  rate 
may  be  there  can  be  little  doubt  that  excessively  large  families 
is  no  remedy,  and  however  desirable  a  high  rate  of  births  may 
be  it  is  mere  waste  to  bring  children  into  the  world  faster  than 
the  laws  of  nature  decree  to  be  desirable. 

*See.  for  inaUnoe,  the  report  of  the  investigatioa  by  the  Children's  Bureaa  of  Infant  Mortality;  Johns- 
town, Pan  pp.  38-4,  Davis' "  Statistical  Comparison  of  the  Mortofity  of  Breast-fed  and  Bottle^ed  Babies*' 
m  the  Am.  Joum.  of  Diseases  of  Children,  March,  1013.  pp.  234-47,  and  the  U.  S.  Bureau  of  Labor's  In- 
vestigation of  Infant  Mortafity  m  Fall  River,  Mass. 

tIVeT.eit..p.216. 
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MEASURE    OF   RURAL   MIGRATION   AND    OTHER 

FACTORS  OF  URBAN  INCREASE  IN  THE 

UNITED  STATES. 

Br  John  M.  Giixbttb  and  Gbobgb  R.  Davibb. 


Among  those  who  discuss  urban  and  rural  matters  the  usual 
assumption  relative  to  urban  increase  of  population  is  that 
city  growth  is  almost  wholly  due  to  the  migration  of  people 
from  the  country  and  that  the  so-called  rural  depopulation  is 
due  to  the  same  cause.  One  of  the  writers  has  made  several 
attempts  to  estimate  the  force  of  the  factors  of  urban  increase, 
although  those  estimates  must  now  be  regarded  as  inconclusive 
and  incorrect.*  Practically  no  one  else  seems  to  have  been 
interested  in  the  publication  of  estimates  of  city  gains.  But 
recently  Professor  F.  Stuart  Chapin  has  published  an  article 
entitled  "Immigration  as  a  Source  of  Urban  Increase."!  It 
is  believed  that  the  present  article  contains  fairly  complete 
and  accurate  estimates  touching  several  points  related  to  ur- 
ban increase. 

In  revising  his  Constructive  Rural  Sociology,  one  of  the 
present  writers  again  took  up  the  work  of  estimating  the  force 
of  the  various  factors  contributing  to  urban  population  in- 
crease. It  was  his  good  fortune  to  hit  upon  a  method  of  treat- 
ing the  subject  which  takes  the  calculations  out  of  the  realm  of 
guess-work.  The  present  article  embodies  the  chief  features 
of  the  method  and  gives  the  various  results,  some  of  the  most 
important  of  which  are  by-products  of  the  end  aimed  at.  An 
application  has  been  made  of  the  method  to  each  of  the  nine 
geographical  divisions  of  the  nation  and  a  rate  of  natural  in- 
crease of  population  has  been  attained,  in  spite  of  the  fact 
that  we  are  lacking  birth  registration  and  that  death  registra- 

*See  articles  by  John  M.  Gillette,  "City  Trend  of  City  Population  and  Leadenhip,  '*  Quarterly  Joonial, 
Univereity  of  North  Dakota,  October,  1910;  "The  Drift  to  the  City  in  Relation  to  the  Rural  Ftobkm," 
American  Journal  Sociology.  Vol.  16,  p.  645;  "Constructive  Rural  Sociology,  Chapter,  Rural  and  Urfaaii 
Increase." 

tQuiLRTBRLT  PuBUCATiONB,  Ahxbican  STATISTICAL  ABSOCiATioif,  September,  1014. 
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tion  is  partial  for  the  nation.  It  is  the  aim  to  publish  this 
part  of  the  work  at  some  later  date. 

After  the  writer  alluded  to  above  had  blocked  out  the 
method  employed  in  the  rough  he  was  joined  in  the  work  by  his 
colleague,  Dr.  George  R.  Davies,  who  contributed  many  sug- 
gestions toward  purifying  the  method  and  giving  it  greater 
accuracy.  That  part  of  this  paper  which  deals  with  the 
application  of  the  method  to  the  various  classes  of  cities  of  the 
nation  is  entirely  his  work. 

This  paper  claims  to  attain  four  results  relative  to  the 
decade,  1900-1910,  none  of  which,  save  perhaps  the  first  one 
enumerated,  have  previously  been  worked  out.  1.  The 
establishment  of  a  rate  of  natural  increase  for  the  national 
population.  2.  The  establishment  of  the  birth  rate,  and  the 
rate  of  natural  increase  for  both  the  rural  and  urban  groups 
of  the  nation.  3.  The  establishment  of  the  force  of  each  of 
the  factors  contributing  to  urban  increase  of  population.  4. 
The  establishment  of  the  same  for  the  various  classes  of  cities. 

Naiural  Increase  in  the  United  States. — Before  we  are  able 
to  determine  the  force  of  the  various  factors  which  produce 
the  increase  in  urban  population  it  is  necessary  to  discover 
the  rate  of  natural  increase  for  the  nation  as  a  whole.  The 
rate  of  increase  of  the  total  population  between  1900  and 
1910  was  21  per  cent.  But  it  is  obvious  that  the  natural  in- 
crease rate  must  be  much  less  than  this  since  the  nation  has 
received  millions  of  persons  from  abroad  and  sent  out  hun- 
dreds of  thousands  of  emigrants  during  that  interval.  Hence 
to  determine  the  natural  increase  rate  it  is  necessary  to  con- 
sider the  factors  of  immigration  and  emigration. 

There  are  two  methods  of  discovering  the  force  of  immigra- 
tion in  determining  the  rate  of  natural  increase  for  the  United 
States.  One  method  is  to  use  the  net  immigration  worked 
out  by  the  last  Census  (Thirteenth  Census,  Abstract,  p.  191). 
The  other  is  to  use  the  foreign  born  population  living  in  1900 
and  1910  as  a  basis  to  discover  the  amount  of  the  new  decen- 
nial immigration.  The  latter  method  is  employed  here  be- 
cause it  is  the  one  used  in  the  subsequent  operations  of 
obtaining  the  natural  increase  for  the  various  geographical 
divisions  and  the  force  of  the  factors  of  urban  increase.    The 
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results  obtained  by  the  two  methods  differ  so  slightly  aa  to  be 
inconsequential. 

The  foreign  born  population  of  the  nation  in  1900  was  10,341,- 
276.  Reducing  this  amount  20  per  cent,  to  allow  for  deaths 
during  the  decade  (Figured  from  statement  of  Census,  1910, 
Vol.  I,  p.  1017)  the  number  livmg  in  1910  is  8,273,000.  The 
nmnber  of  foreign  born  according  to  the  Census  of  1910  was 
13,515,886.  Subtracting  those  of  1900  who  were  living  in 
1910  from  the  number  given  in  1910,  the  difference,  5,242,286, 
represents  the  new  immigrants.  To  get  the  full  force  of 
immigration  on  increasing  the  national  population  during  the 
decade  this  amount  must  be  increased  by  17.4  per  cent.,  a 
percentage  now  to  be  explained. 

To  the  5,242,000  new  immigrants  should  be  added  their 
children  which  were  born  in  the  United  States.  The  birth 
rate  for  the  immigrant  group  was  estimated  at  38.96  per 
thousand  annually.  This  conclusion  was  reached  by  taking 
the  average  birth  rate  of  all  the  countries  from  which  the 
larger  number  of  the  immigrants  come.  This  was  found  to  be 
31.5.  This  rate  should  be  increased  68.5  per  cent,  because  of 
the  fact  that  immigrants  are  predominantly  adults.*  A 
decrease  in  the  resulting  rate  of  77.3  per  cent,  must  be  made  to 
allow  for  the  fact  that  a  large  number  of  the  immigrants  leave 
their  wives  in  the  home  country.f  Allowing  next  for  the 
death  rate  among  the  children  of  the  immigrants,  the  net 
result  of  17.4  per  cent,  increase  is  obtained,  amounting  to 
912,000.  This  gives  the  total  force  of  new  immigration 
during  the  decade  of  6,154,000. 

Emigration  must  also  be  considered.  It  is  strange  that 
there  are  no  reliable  statistics  for  the  total  amount  of  emigra- 
tion of  the  citizens  of  the  United  States  to  foreign  countries. 
Yet  the  amount  must  be  considerable,  as  it  is  well  known  that 
a  large  number  of  farmers  and  laborers  have  gone  to  Western 
Canada,  and  there  has  been  in  addition  some  exodus  to  the 
Philippines,  Mexico,  Cuba  and  Porto  Rico,  South  America, 
and  other  regions.     Fortunately,  however,  a  failure  to  esti- 

*Compari80D  of  probability  curve,  baaed  on  figurca  in  Statiatioal  Abstract,  U.  S.,  1013,  p.  80,  wHh  the 
normal  age  distribution  of  population. 
tJttiks  and  Lauck.  "The  Inunigratira  Problem"  (p.  4M). 
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mate  closely  this  item  is  not  at  all  serious  since  it  has  little  or 
no  effect  oh  the  principal  result  sought — namely,  the  migra- 
tion from  rural  to  urban  districts — except  in  so  far  as  the 
emigration  is  proportionately  greater  from  one  district  than 
from  the  other.  The  reason  for  this  is  that  the  estimate  of  the 
emigration  affects  the  computation  of  the  natural  increase, 
and  it  will  be  seen  that  the  two  items  offset  each  other  when 
it  comes  to  finding  the  balance  accounted  for  by  migration 
from  country  to  city.  And  in  so  far  as  this  emigration  is  in 
excess  of  the  normal  ratio  from  the  rural  districts  it  can  be 
stated  with  some  approach  to  accuracy. 

A  safe  estimate  for  the  total  emigration  during  the  decade 
would  be  550,000,  of  which  192,500  may  be  assigned  to  emi- 
gration from  cities.*  Add  to  this  the  natural  increase  of  the 
emigrants  for  the  average  of  five  years  that  the  group  would 
be  out  of  the  country — ^anticipating  the  rate  of  13.7  per  cent. — 
and  we  have  the  item  of  588,000  as  the  total  loss  by  emigration, 
from  the  United  States  as  a  whole  during  the  decade  under 
consideration. 

Bringing  together  the  results  thus  far  obtained  it  can  be 
stated  that  the  balance  of  immigration  over  emigration  ac- 
counts for  an  increase  by  1910  as  compared  to  1900  of  5,566,000 
for  the  country  as  a  whole. 

In  the  light  of  the  preceding  deductions,  it  becomes  an. 
easy  matter  to  compute  the  natural  increase  of  the  population 
of  the  United  States  during  the  decade.  The  total  increase 
as  shown  by  the  Census  was  15,977,691.  Deducting  from 
this  the  number  accounted  for  by  the  excess  of  immigration 
over  emigration  as  just  stated,  there  remains  a  balance  of 
10,411,000 — taking  the  nearest  hundreds. 

Comparing  this  number — ^which  of  course  must  represent 
the  natural  increase  of  the  national  population — ^with  the 
population  of  almost  76,000,000  in  1900,  there  is  found  to  be 
an  increase  of  13.7  per  cent,  for  the  decade. 

The  substantial  accuracy  of  this  rate  is  vouched  for  by 
employing  another  method  to  arrive  at  the  natural  increase  of 
population.  This  is  based  on  an  estimate  of  the  birth  rate  of 
the  national  population  and  the  use  of  the  mortality  rate 

*Iiiiinigimtbn  Facts  and  Figures,  191 1,  Dept.  of  Interior,  Ottawa,  Canada,  p.  20. 
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given  by  the  government  mortality  reports.  The  number  of 
children  under  5  years  in  urban  communities  in  1910  was 
4,200,000  in  round  numbers.  This  represents  86  per  cent,  of 
those  bom.  This  rate  is  obtained  by  taking  the  average 
death  rate  from  a  probability  curve  made  from  the  data  con- 
tained in  recently  published  life  tables  (American  Life  Tables, 
C.  H.  Forsyth,  Amer.  Stat.  Association,  Sept.,  1914,  p.  234). 
The  entire  number  of  children  born  was  4,880,000.  Dividing 
this  number  by  the  estimated  urban  population  midway 
between  1907  and  1908,  to  get  the  average  age  of  the  children 
of  the  five  year  age  group,  the  birth  rate  per  jrear  of  2.47  is 
obtained,  which  converted  into  a  decennial  rate  becomes  24.7. 
Treating  the  rural  five  year  age  group  and  the  correlative 
population  in  the  same  manner  a  rural  birth  rate  of  30.36  for 
the  decade  is  obtained. 

The  average  mortality  rate  for  urban  districts  of  the  regis- 
tration area  is  found  to  be  15.9;  that  for  rural  districts,  13.4. 
Subtracting  these  rates  from  the  appropriate  birth  rates  we 
get  a  natural  increase  rate  for  urban  districts  of  8.8  and  a  rural 
rate  of  16.96.  Employing  the  method  of  weighted  average 
we  obtain  the  natural  increase  rate  for  the  whole  nation  of 
13.68,  or  practically  the  previous  rate  of  13.7. 

Relative  Force  of  the  Factors  ContribiUing  to  Urban.  Increase. 
— The  factors  which  account  for  urban  increase  in  the  United 
States  are  immigration  and  emigration,  incorporation,  natural 
increase,  and  migration  from  rural  districts.  A  treatment  of 
each  of  these  factors  will  indicate  their  relative  force  in  urban 
gains. 

1.  It  is  a  simple  matter  to  demonstrate  that  alien  immigrants 
are  settling  dominantly  in  a  few  states  and  in  the  cities.  Thus 
in  1909,  6  states,  Massachusetts,  New  York,  New  Jersey, 
Pennsylvania,  Ohio,  and  Illinois,  received  529,688  aliens  and 
lost  152,178,  retaining  71.3  per  cent.  In  that  year  those 
states  contained  71.1  per  cent,  of  all  immigrant  aliens  of  the 
nation.  During  the  period  1908-1913  those  states,  together 
with  California,  Connecticut,  and  Michigan  received  70  per 
cent,  of  the  net  immigration  of  the  country.  The  6  states 
first  mentioned  also  sustained  49.2  per  cent,  of  the  national 
urban  increase.     The  9  states  above   mentioned,   together 
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with  Wisconsin,  Minnesota,  Texas,  and  Washington,  ac- 
counted for  71.1  per  cent,  of  the  urban  gain  of  the  nation.  By 
a  comparison  of  urban  growth  and  inunigration  it  is  evident 
that  the  inunigration  to  the  6  states  and  the  13  states  named 
above  almost  equals  their  urban  increase.  That  to  the  whole 
nation  is  equal  to  74.5  per  cent,  of  its  urban  increment.  There 
is  thus  reason  for  thinking  that  imhiigration  to  the  United 
States  outside  of  the  above  states  has  less  to  do  with  populating 
cities  that  it  does  within  those  states. 

We  have  not  thus  far  demonstrated  in  exact  statistical 
terms  what  portion  of  the  immigrants  which  go  to  the  dififerent 
states  settle  in  cities.  The  facts  just  presented  create  a  strong 
presumption  that  the  immigrants  largely  locate  in  cities. 
This  presumption  becomes  all  the  stronger  when  we  consider 
the  industrial  situation.  Relative  to  that  of  the  6  states 
considered  above,  is  there  any  reason  to  think  that  any  large 
portion  of  their  immigrant  aliens  go  into  agriculture?  All  of 
those  states  have  had  their  available  agricultural  land  occupied 
for  a  long  time,  and  while  land  changes  owners  to  a  limited 
extent  the  scope  of  the  exchange  is  too  limited  to  absorb  many 
of  the  immigrants.  Nor  is  there  evidence  that  imm^' grants  to 
any  considerable  extent  are  purchasers  of  land  in  those  states. 
And  what  is  true  of  the  6  states  obtains  in  Connecticut  and  is 
only  a  little  less  true  of  the  7  additional  states  which  constitute 
the  13. 

Therefore,  since  the  states  alluded  to  manifest  nearly  three 
fourths  of  the  urban  increase  of  the  nation,  since  they  absorb 
almost  as  great  a  proportion  of  the  immigration,  since  the 
amount  of  their  immigration  equals  so  much  of  their  urban 
gain,  and  since  the  logic  of  their  industrial  conditions  is  against 
the  absorption  of  their  immigrants  by  agriculture,  the  con- 
clusion must  be  that  their  immigrants  largely  settle  in  their 
cities  and  in  a  large  measure  cause  their  growth. 

Having  established  the  probability  that  immigrants  pre- 
dominantly settle  in  cities  it  is  necessary  to  bridge  the  gap 
and  show  to  what  extent  they  actually  do  so  and  what  propor- 
tion of  urban  increase  they  account  for.  A  previous  statement 
exhibited  the  decennial  increase  of  the  population  of  the  nation 
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which  was  due  to  the  immigration  of  the  decade,  together 
with  its  natural  increase. 

What  portion  of  this  immigration  which  arrived  during  the 
decade  1900-1910  goes  to  the  cities  may  be  determined  as 
follows.  There  were  in  1910,  13,515,886  foreign  bom  in  the 
United  States,  of  whom  72.2  per  cent.,  or  9,770,000  were 
living  in  urban  districts.  (Thirteenth  Census,  Vol.  I,  pp.  139 
and  189).  In  1900  the  number  of  foreign  born  in  urban  dis- 
tricts, similarly  computed,  was  6,910,000.  In  order,  however, 
that  precisely  the  same  territory  may  be  compared  there  should 
be  added  to  the  latter  the  foreign  population  of  rural  territory 
that  becomes  urban  by  1910.  The  total  population  of  this 
territory,  was  813,000  in  1900  (Table  37,  Vol  1,  p.  60,  Thir- 
teenth Census).  This  territory  being  at  the  line  between 
urban  and  rural  may  be  taken  as  having  about  the  same  per- 
centage of  foreign  population  as  the  United  States  taken  as  a 
whole,  or  13.6  per  cent.  This  percentage,  111,000  added  to 
the  former  total,  gives  7,015,000  as  the  total  foreign  bom 
population  in  1900  living  in  territory  urban  at  the  close  of  the 
decade.  Of  this  number  80  per  cent,  would  be  living  in  the 
United  States  at  the  close  of  the  decade,  or  5,612,000  (Thir- 
teenth Census,  Abstracty  p.  191).  The  difiference  between  this 
number  and  the  number  of  foreign  born  enumerated  in  1910 
would  of  course  represent  the  net  result  of  the  immigration  to 
the  cities  during  the  decade.  The  difference  is  4,145,000,  or 
79  per  cent,  of  the  total  immigration  of  the  decade.  With 
this  may  be  taken  the  proportionate  share  of  the  offspring  of 
the  new  immigrants  as  previously  computed,  or  721,000, 
making  a  total  of  4,866,000  of  the  urban  population  in  1910 
which  is  accounted  for  as  the  result  of  foreign  immigration. 

2.  The  contributive  force  of  natural  increase  of  urban 
populations  in  accounting  for  their  gains  is  quickly  estimated, 
since  we  were  obliged  to  establish  the  urban  natural  increase 
rate  in  demonstrating  the  second  method  of  obtaining  the  rate 
of  natural  increase  of  the  nation.  It  was  found  to  be  8.8  per 
cent.  Applying  this  rate  to  the  urban  population  of  1910  the 
resulting  increase  for  the  decade  is  found  to  be  2,715,000. 
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permanently.  It  was  found  that  the  emigrants  together 
with  their  natural  increase  for  the  decade  ending  1910  num- 
bered 688,000.  The  due  portion  which  came  from  urban 
districts  amounted  to  206,000,  leaving  2,509,000  as  the  contri- 
bution the  cities  make  to  their  own  gain  by  natural  increase. 

3.  It  is  evident  that  a  certain  part  of  the  increase  in  urban 
population  as  given  in  the  census  is  to  be  attributed  to  the 
fact  that  towns  under  2,500  in  1900,  which  are  then  counted 
as  rural  territory,  may  pass  the  2,500  mark  during  the  decade 
and  be  included  in  the  urban  population  in  1910.  In  a  similar 
way  a  large  city  may  grow  and  absorb  the  population  of  a 
suburb  that  in  the  early  part  of  the  decade  was  rural  territory. 
The  amount  of  population  transferred  bodily  in  these  ways 
from  one  classification  to  the  other  has  already  been  stated 
on  the  authority  of  the  census  as  being  approximately  813,000. 
To  this  must  be  added  the  natural  increase  of  the  same  popu- 
lation, which  at  the  rate  of  13.7  per  cent,  already  determined 
would  amount  to  111,000,  making  a  total  of  924,000  to  be 
accounted  for  in  this  way.  The  foreign  immigration  to  this 
territory  during  the  decade  has  already  been  taken  into  ac- 
count by  considering  the  territory  urban  and  including  it  in 
the  computation  for  the  results  of  immigration,  as  given. 

4.  There  remains  the  computation  of  the  amount  of  urban 
growth  to  be  accounted  for  by  migration  from  rural  regions. 
The  simplest  way  to  arrive  at  this  is  to  deduct  from  the  total 
urban  growth  as  shown  in  the  census  the  various  items  now 
determined.  These  items,  with  the  percentage  that  each  is 
of  the  total  gain,  are  as  follows: 

Per  Cent. 

Amount,     of  Urban 

Increase. 

Urban  gain,  as  per  census 11,826,000 

Accounted  for  by  immigration 4,866,000       41 

Accounted  for  by  natural  increase  of  population ....      2,509,000       21 . 6 
Accounted   for  by  incorporation  of  new  territory 

with  urban  territory 924,000         7.6 

Balance,  migration  from  rural  to  urban  districts  . . .      3,527,000       29 . 8 

It  will  be  seen  that  the  same  method  that  has  been  applied 
to  the  problem  of  urban  increase  might  be  applied  to  rural 
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increase.  The  result,  of  course,  should  be  the  same  total 
migration  to  the  cities  that  has  just  been  determined.  The 
computation  has  been  made  and  the  required  result  obtained, 
but  it  is  not  worth  while  to  take  the  space  for  the  computation 
in  view  of  the  fact  that  the  one  item  in  common  is  rural  migra- 
tion to  cities  and  that  has  proven  to  be  the  same. 

The  question  might  be  raised  as  to  how  much  of  the  rural 
migration  appearing  above  is  from  the  open  country,  and  how 
much  is  from  the  incorporated  places  under  2,500  classified 
as  rural  in  the  census.  There  appear  to  be  no  data  from 
which  this  question  may  be  answered  with  precision,  but  on 
the  other  hand  there  is  no  marked  objection  that  can  be  urged 
against  assuming  that  the  migration  from  the  open  country 
was  as  least  proportionate  to  its  population.  In  fact  it  prob- 
ably was  more  than  proportionate,  since,  as  it  will  be  shown, 
the  migration  to  the  group  of  smaller  cities  is  clearly  marked 
and  incorporated  places  under  2,500  would  present  conditions 
somewhat  similar  to  those  in  cities  in  the  class  next  above 
2,500.  The  census  shows  that  83.5  per  cent,  of  so-called 
rural  population  is  actually  in  the  open  country  (Thirteenth 
Census,  Vol.  I,  p.  64).  It  is  therefore  safe  to  conclude  that  at 
least  2,950,000  out  of  the  total  3,527,000  rural  migration, 
represents  the  movement  from  the  open  country  to  the  city. 

Urban  Increase  by  Classes  of  Cities. — It  will  be  of  interest 
to  carry  the  analysis  of  the  increase  of  urban  population  one 
step  further  and  compute  it  for  the  various  groups  of  cities  as 
classified  by  size.  The  results  of  this  analysis  are  given  in  the 
accompanying  table.  The  methods  used  are  the  same  as  in 
the  preceding  study,  except  as  will  be  explained.  The  prin- 
cipal difference  in  method  is  in  handling  the  amount  of  popu- 
lation which  changes  its  classification  or  is  incorporated  with 
the  growing  city  during  the  decade.  It  would  be  difficult  to 
compute  just  what  this  amount  would  be  for  each  class  of 
cities,  since  each  class  both  loses  and  gains  a  certain  amount 
during  the  decade.  The  computation  is  therefore  based 
directly  upon  the  population  of  territory  as  it  was  classified  in 
1910,  carrying  this  classification  back  to  1900.  The  classi- 
fication in  this  form  is  given  in  the  census  (Thirteenth  Census, 
Vol.  I,  p.  71).     By  this  method  there  is,  of  course,  no  gain  by 
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change  in  classification  or  by  incorporation  to  be  considered. 
The  gain  by  immigration  is  determined  by  the  same  method 
as  before;  that  is,  the  foreign  population  in  1900  is  decreased 
20  per  cent,  for  deaths  and  subtracted  from  the  foreign  popu- 
lation in  1910.  The  determination  of  the  foreign  population 
for  the  several  groups  of  cities  in  1900  is,  however,  somewhat 
difficult  to  reach,  as  the  census  does  not  analyze  the  1900 
population  on  the  basis  of  the  1910  classification  so  as  to  show 
the  foreign  born  population.  The  method  used  was  as  fol- 
lows. A  graph  was  drawn  representing  on  the  base  line  the 
population  of  the  various  groups  of  cities  as  then  classified,  in 
the  order  of  the  size  of  the  cities.  Vertically  above  the  base 
Une  distances  were  measured  to  represent  the  percentage  of 
foreign  born  white  as  given  for  each  group  of  cities  (/Wd,  Vol. 
I,  p.  184).  The  percentage  of  foreign  bom  white  was  found  to 
increase  quite  regularly  with  the  increase  in  the  size  of  cities, 
allowing  the  drawing  of  a  fairly  regular  curve.  The  base 
line  was  then  subdivided  again  on  the  basis  of  the  classification 
of  cities  according  to  their  grouping  in  1910,  and  from  the 
curve  the  percentages  of  foreign  born  white  were  read.  These 
percentages  were  then  appUed  and  the  number  of  foreign  bom 
white  found  for  each  group  of  cities.  A  slight  increase  (be- 
tween 1  and  2  per  cent.)  was  made  to  include  the  small  number 
of  foreign  bom  colored.  The  ofifspring  of  these  new  immi- 
grants during  the  decade  was  determined  at  the  same  ratio 
as  previously  found  for  the  total  new  immigration,  17.4  per 
cent.  The  emigration  was  determined  by  distributing  among 
the  various  groups  in  proportion  to  their  total  population  the 
emigration  from  urban  districts  as  previously  estimated. 
The  natural  increase  was  also  taken  as  before  at  13.7  per  cent, 
for  the  decade.  The  balance  necessary  to  make  up  the  total 
gain  for  each  group  of  cities  was  taken,  and  regarded  as  the 
measure  of  nu'al  migration  to  the  cities.  It  will  be  seen,  how- 
ever, that  in  the  case  of  the  group  of  largest  cities  the  balance 
is  negative,  indicating  a  loss  of  population  to  smaller  cities  or 
mral  regions.  This  is  very  likely  to  be  accounted  for  by  the 
formation  of  the  so-called  satellite  cities  by  the  removal  of 
large  industries  to  less  populous  out-lying  districts.  The 
totals  in  the  table  when  compared  with  the  former  summary 
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will  be  found  to  give  slightly  different  results,  due  to  the  change 
in  classification  of  the  1900  population. 

There  is  throughout  the  calculations  which  have  been  made 
in  working  out  the  method  of  treating  the  various  factors  con- 
sidered in  this  paper  a  certain  degree  of  error  which  is  due  to 
the  limitations  of  the  slide  rule.  But  as  the  errors  are  not  of 
the  cumulative  kind,  and  as  totals  may  be  checked,  the  total 
error  due  to  this  source  is  almost  negligible. 
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CONTRIBUTIONS  TO  URBAN  GROWTH. 
Bt  Earle  Clark,  Russell  Sage  Foundation, 


The  rapid  growth  of  the,  population  of  American  cities  is  a 
familiar  and  widely  discussed  statistical  fact.  In  recent  years 
the  cities  have  contributed  much  more  than  their  proportional 
share  to  the  growth  of  the  country^s  population.  From  1900 
to  1910  the  population  of  urban  communities  increased  by  35 
per  cent,  while  the  population  of  rural  territory  increased  by 
but  11  per  cent.  The  increase  in  numbers  in  the  total  popula- 
tion for  the  decade  was  15,977,691,  and  of  this  increase  11,013,- 
738,  or  69  per  cent.,  was  urban  increase.  * 

There  are  three  possible  sources  of  urban  growth — alien 
immigration,  natural  increase  (the  excess  of  births  over  deaths), 
and  migration  from  rural  to  urban  communities.  What  is  the 
contribution  made  by  each  of  these  sources?  Ip  alien  immigra- 
tion, as  has  been  suggested,  the  preponderant  source  of  city 
growth?  t 

It  is  perhaps  natural  that  such  a  rdle  should  be  imputed  to 
alien  immigration.  Of  all  thfe  factors  which  have  their  part 
in  the  growth  of  population,  immigration  is  the  only  one 
which  in  the  United  States  is  systematically  recorded.  The 
figures  roll  up  into  the  millions  in  each  decade,  while  the 
even  greater  number  of  births  and  deaths  is  only  partially 
registered.  Hence  immigration  looms  larger  perhaps  in  the 
popular  estimation  than  its  importance  really  deserves. 

Information  as  to  the  relative  share  of  alien  immigration 
and  natural  increase,  and,  in  relation  to  cities,  as  to  the  influx 
from  the  rural  regions  may  be  defective,  but  that  need  not 
deter  us  from  the  examination  of  the  relative  importance  of 
these  three  factors  in  determining  the  growth  of  cities.  We 
may  indeed  tread  the  ground  of  estimate  rather  than  of  enu- 
meration, but  evidence  may  be  gathered  and  sifted  to  estab- 
lish a  reasonable  probability.  It  is  the  purpose  of  this  article 
to  make  such  an  effort. 

*  CeosuB  of  1910,  Ah$trad,  p.  55. 

t  Chi^Hn,  F.  Stturt,  Ph.D.,  "Immigration  m  &  Source  of  Urbtn  Incretae."  Qtabtiblt  Pubucatioms 
or  m  Ambhican  Statistical  AssoaATiON,  September,  I9I4,  p.  223. 

Gillette,  John  M., "  Drift  to  the  City  in  Relation  to  the  Rural  Problem,"  American  Journal  of  Sociolofy, 
Vol.  1«,  p.  646. 
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Most  of  the  statistical  data  which  are  available  for  the  pur- 
pose are  found  in  the  United  States  Census  reports  for  1890, 
1900,  and  1910,  and  in  recent  reports  of  the  Census  Bureau 
on  Mortality  Statistics.  This  study  deals  chiefly  with  the 
decade  1900-1910,  but  some  facts  will  be  presented  for  the 
preceding  decade. 

From  1900  to  1910  the  urban  population  of  the  coimtry, 
that  is,  the  pk)pulation  of  the  places  having,  in  1910,  2,500  or 
more  inhabitants,  increased  from  31,609,645  to  42,623,383— 
an  advance  of  11,013,738.  *  What  were  the  sources  of  this 
increment?  t 

The  growth  of  city  populations  is  the  result  of  the  action  and 
interaction  of  a  number  of  factors,  some  of  which  tend  to 
augment  and  others  to  reduce  the  number  of  inhabitants. 
The  factors  which  add  to  population  are  births,  the  coming  in 
of  people  from  foreign  countries,  and,  in  the  case  of  city  popu- 
lations, the  coming  in  of  people  from  rural  territory.  The 
factors  which  tend  to  reduce  population  are  deaths,  the 
removal  of  people  to  foreign  countries,  and,  in  the  case  of 
city  populations,  removals  to  rural  territory.  It  will  be  con- 
venient, for  the  purposes  of  this  discussion,  to  distinguish 
between  births  and  deaths,  the  natural  gain  or  loss,  on  the  one 
hand,  and  the  movements  of  population  into  and  out  of  a  given 
territory  on  the  other  hand. 

Natural  increase  or  decrease  is  determined  by  the  difference 
between  the  number  of  births  in  a  given  period  and  the  num- 
ber of  deaths.  If  the  population  of  a  territory  was  1,000  at  the 
beginning  of  a  decade  and,  there  being  no  movement  of  people 
into  or  out  of  the  territory,  50  deaths  and  100  births  occur 
during  the  decade,  the  population  at  the  end  of  the  decade  is, 
clearly,  1,050.  The  natural  increase,  figured  on  the  popula- 
tion at  the  beginning  of  the  decade,  is  5  per  cent.  In  a  case 
of  this  sort,  some  of  the  50  deaths  reported  would  have  occurred 
among  the  1,000  persons  living  in  the  territory  at  the  beginning 
of  the  decade,  and  some  among  the  100  childreli  bom  during 
the  decade,  but  the  effect  on  population  would  be  the  same  as 

♦  CcMUB  of  1910,  Vol.  I,  p.  62. 

t  Throughout  thu  study,  the  exact  figures  as  shown  in  Census  reports,  and  the  exact  results  of  oomput** 
tkkDS  have  been  presented  in  preference  to  the  round  numbers.  This  procedure  has  been  followed  Ua  con- 
venienoe  m  cheeking.  It  will  be  understood  that  all  the  figures  are  to  be  considered  as,  at  best,  approzi- 
mations  to  the  truth.  In  drawing  conclusions  from  the  statistics,  ample  allowance  has  bem  made  for  the 
presence  of  this  factor. 
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though  all  of  the  50  deaths  had  occurred  among  persons  alive 
at  the  beginning  of  the  decade.  It  seems  clear,  on  the  other 
hand,  that,  where  immigration  occurs,  deaths  of  persons  who 
come  in  after  the  beginning  of  the  decade  and  die  in  the  terri- 
tory before  the  end  of  the  decade  should  not  be  considered  in 
determining  natural  increase — ^that  such  deaths  should  be  taken 
into  account  in  fixing  the  gain  from  alien  immigration.  This 
is  the  procedure  that  has  been  followed  in  preparing  the  present 
study. 

It  can  not  be  too  strongly  emphasized  that  the  factor  of 
natural  increase  applies  to  the  whole  population  at  the  begin- 
ning of  the  decade,  irrespective  of  its  origin. 

The  number  of  the  people  in  any  region  is  afifected  not  only 
by  births  and  deaths,  but  by  the  passing  of  people  from  terri- 
tory to  territory.  There  is  a  movement  into  American  cities 
from  the  country  districts  and  a  reverse  movement  from  the 
cities  into  the  country.  Any  excess  of  the  inward  over  the 
outward  movement  represents  an  increase  of  urban  population. 

Still  another  factor  affecting  population  is  the  movement 
of  people  from  foreign  countries  into  the  cities  and  from  the 
cities  into  foreign  countries.  This  movement  includes  two 
distinct  elements.  The  first  element  consists  of  natives  of  the 
United  States  who,  in  a  given  decade,  remove  from  American 
cities  to  foreign  countries  or,  having  been  abroad  at  the  begin- 
ning of  the  decade,  return  to  cities  during  the  decade.  It  is 
clear  that  persons  of  this  class  going  out  tend  to  reduce  and 
that  persons  coming  in  tend  to  augment  urban  population. 
Little  or  no  statistical  information  is  available  as  to  the  volume 
of  this  movement  to  and  from  American  cities.  The  incom- 
ing and  outgoing  movements  tend  to  balance  each  other  and 
there  is  reason  to  believe  that  the  balance  is  of  slight  relative 
importance. 

The  other  element  in  the  movement  of  population  between 
American  cities  and  foreign  countries  is  contributed  by  persons 
of  foreign  birth.  Of  the  foreign  born  persons  residing  in 
American  cities  at  the  beginning  of  a  decade,  a  considerable 
number  remove  during  the  decade  to  foreign  countries.  On 
the  other  hand,  in  each  decade  a  number  of  persons  of  foreign 
birth  enter  the  United  States  from  abroad  and  at  the  end  of 
the  decade  are  living  in  urban  communities. 
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It  is  evident  that  the  foreign  born  persons  coming  to  the 
United  States  in  any  given  decade,  who  settle  in  cities  and 
are  alive  and  in  cities  at  the  end  of  the  decade,  add  to  urban 
population,  while  foreign  born  persons  who,  having  been  in 
the  country  and  in  city  populations  at  the  beginning  of  a 
decade,  depart  to  foreign  countries  before  the  end  of  the 
decade  reduce  urban  population.  The  excess  of  persons 
coming  in  and  remaining  at  the  end  of  the  period  over  per- 
sons going  out,  if  there  be  an  excess,  represents  the  increase 
in  urban  population  due  to  the  immigration  of  the  foreign 
born. 

Alien  Immigration. — What  part  of  the  urban  increase  from 
1900  to  1910  was  due  to  alien  immigration?  It  is  clear  that 
the  effect  on  population  of  the  coming  in  of  ahens  is  both  direct 
and  indirect.  The  direct  effect  is  the  gain  due  to  the  arrival 
of  persons  born  abroad.  The  indirect  effect  is  the  gain  due  to 
the  births  of  children  of  immigrants  and  of  their  children's 
children.  All  but  a  very  small  portion  of  the  native  bom 
population  of  the  United  States  is  an  indirect  effect  of  immi- 
gration which  has  occurred  during  the  last  three  centuries. 

In  undertaking  a  statistical  study  of  the  sources  of  urban 
increase  it  is  necessary  to  keep  within  the  limits  set  by  the 
character  of  the  evidence.  As  to  persons  actually  born  abroad, 
the  statistical  evidence  is  fairly  complete;  as  to  their  children, 
it  is  much  less  complete.  Children  of  the  third  and  fourth 
generation  are,  for  statistical  purposes,  indistinguishable  from 
the  rest  of  the  native  born  population.  In  this  article  only 
the  direct  effect  of  immigration — the  increase  in  population 
due  to  the  coming  in  and  survival  of  persons  born  abroad — 
will  be  considered. 

The  gain  in  the  population  of  a  given  territory  in  a  decade 
through  alien  immigration  is  a  composite  result.  The  first 
element  is  the  whole  number  of  foreigners  who  entered  the 
territory  during  the  decade,  less  those  who  left  the  territory 
and  those  who  died  during  the  period.  This  is  the  addition  to 
the  population  made  by  alien  immigration.  But  the  increase 
by  such  immigration  consists  of  such  addition,  less  a  deduc- 
tion for  those  foreigners  who  were  in  the  territory  at  the  out- 
set of  the  decade  who  during  the  period  left  the  territory.  The 
distinction  between  the  addition  to  population  through  alien 
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immigration,  and  the  net  increase  of  the  population  through 
such  immigration  is  an  important  one  for  the  inquiry  which 
is  here  undertaken. 

What  we  have  called  the  addition  to  the  population  through 
alien  immigration,  namely,  the  foreigners  who  having  arrived 
in  a  given  territory  during  the  decade  were  found  living  in  it 
at  the  end  of  the  period,  is  the  exact  equivalent  of  the  number 
of  persons  of  foreign  birth  in  the  territory  at  the  end  of  the 
decade  who  had  been  in  the  country  10  years  or  less.  Informa- 
tion as  to  the  number  of  residents  of  urban  communities  who, 
in  1910,  had  been  in  the  United  States  10  years  or  less,  is 
supplied  by  Census  reports. 

Of  the  9,745,697  foreign  born  persons  living  in  urban  com- 
munities on  April  15,  1910,  3,559,571  are  reported  as  having 
arrived  in  this  country  after  January  1,  1901.  For  823,124 
more  the  time  of  immigration  is  not  reported.  If  it  be  assumed 
that  the  proportion  of  persons  who  immigrated  after  1900  is 
the  same  for  this  latter  group  as  for  all  persons  the  year  of 
whose  immigration  is  known,  39.9  per  cent.,  the  total  number 
of  foreign  born  persons  surviving  in  19.1/)  who  came  to  the 
United  States  subsequent  to  January  1,  1901,  was  3,887,997.  * 

The  Census  of  1900  was  taken  as  of  June  1,  and  some  foreign 
born  persons  found  in  cities  in  1910  must  have  entered  the 
country  between  June  1,  1900,  and  January  1,  1901.  The 
number  of  these  survivors  is  not  exactly  known,  but  may  be 
estimated,  either  by  reference  to  the  number  of  surv'^ivors  who 
entered  the  country  from  January  1,  1896,  to  January  1,  1901; 
or  by  reference  to  the  number  who  came  in  from  January  1, 
1901,  to  January  1,  1906.  If  it  be  assumed  that  the  number 
of  foreigners  living  in  American  cities  in  1910  who  came  to  the 
United  States  in  the  7  months  from  June  1,  1900,  to  January 
1,  1901,  stood  to  the  number  of  those  who  came  in  the  60 
months  from  January  1,  1896,  to  January  1,  1901,  in  the  rela- 
tion of  7  to  60,  they  must  have  numbered  approximately  105,- 
759.  t   In  such  a  case  the  total  number  of  foreign  born  residents 

*  Census  of  1910,  Vol.  I,  pp.  I02I-2.  Even  if  it  were  assumed  that  all  of  the  823.124  persons  for  whom 
year  of  immigration  was  not  reported  had  arrived  in  this  country  within  10  years  (and  it  is  certain  that  aO 
of  them  did  not),  the  numb«'  of  foreign  bom  persons  of  less  than  10  years'  residence  would  be  4.3^,605, 
a  number  which  u  39.8  per  cent,  of  the  total  urban  increase. 

tCensus  of  1910,  Vol.  I,  pp.  1019-22.  The  number  of  persons  found  in  cities  in  1910  who  arrived  in  the 
United  States  from  January  1,  1896,  to  January  1, 1901,  has  itself  been  estimated  by  aswiming  that  the 
ratio  of  urban  r.  si  dents  of  foreign  birth  to  all  residents  of  foreign  \xrih  was  the  same  for  persons  who  came 
in  from  1890  to  1901  as  for  persons  who  came  in  from  1901  to  1906. 
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found  in  the  cities  in  1910  who  had  entered  the  country  after 
the  1900  Census  would  have  been  3,993,756.  If,  on  the  other 
hand,  the  number  of  foreign  born  residents  of  American  cities 
in  1910  who  entered  the  country  in  the  7  months  from  June 
1,  1900,  to  January  1,  1901,  be  calculated  in  the  ratio  of  7  to 
60  with  reference  to  the  foreign  residents  of  1910  who  entered 
the  country  in  the  60  months  succeeding  January  1,  1901, 
their  number  would  be  202,517.  In  this  case  the  total  number 
of  foreign  born  residents  of  1910  who  entered  the  country 
between  the  Census  of  1900  and  the  Census  of  1910  would 
have  been  4,090,514.  Neither  of  the  estimates  is  more  than 
approximately  correct.  Both  fail  to  take  account  of  the  opera- 
tion of  the  death  rate  which  has  presumably  had  a  greater 
effect  on  the  earlier  immigrants  than  on  the  later,  or  of  the 
general  increase  in  the  amount  of  annual  immigration.  Hence, 
the  first  assumption  will  result  in  an  under-estimate  and  the 
second  in  an  over-estimate.  It  is  clear  in  any  case  that  4,090,- 
514,  the  largest  figure  cited,  the  sum  of  a  known  figure  and  the 
maximum  estimate,  represents  the  maximum  contribution  to 
city  populations  made  by  alien  immigration  between  the 
Census  of  1900  and  that  of  1910. 

The  fact  indicated  by  the  foregoing  figures  is  the  contribu- 
tion made  by  immigration  to  urban  population,  while  the  fact 
which  we  are  seeking  to  establish  is  the  contribution  made  by 
population  to  urban  increase.  As  has  been  seen,  contributions 
to  population  and  contributions  to  increase  are  two  very 
different  things.  Some  foreign  born  persons  living  in  American 
cities  in  1900  left  the  country  before  the  Census  of  1910,  and 
in  attempting  to  determine  the  net  increase  due  to  immigra- 
tion the  number  of  these  persons,  if  ascertainable,  should  be 
deducted  from  the  number  of  foreign  born  persons  found  in 
cities  in  1910  who  had  come  to  the  United  States  within  10 
years. 

As  the  number  of  foreign  born  persons  who  emigrated  from 
the  United  States,  whether  large  or  small,  is  to  be  deducted 
from  the  number  of  immigrants,  it  is  evident  that  the  figure 
cited  above — 4,090,514 — represents,  not  only  the  maximum 
contribution  of  immigration  to  urban  population,  but  the 
maximum  contribution  of  immigration  to  urban  increase. 
Is  it  possible  to  estimate  closely  immigration's  minimum 
contribution  to  urban  increase? 
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In  order  to  ascertain  the  exact  number  of  foreign  born  per- 
sons found  in  American  cities  in  1900,  who  emigrated  from  the 
country  before  1910,  it  would  be  necessary  to  determine,  not 
merely  the  number  of  persons  who  left  the  United  States 
between  1900  and  1910,  but  the  number  departing  in  that 
period  who  were  in  the  country  in  1900,  and  were  living  in 
urban  communities  in  1900. 

The  reports  of  the  United  States  Commissioner-General  of 
Immigration  show  the  total  immigration  to  the  United  States 
for  the  years  1901-1913,  *  inclusive,  and  the  number  of  aliens 
emigrating  from  the  country  for  the  years  1908-1913,  inclusive. 
The  emigrants  are  classified  according  to  length  of  residence 
in  the  United  States.  If  it  be  assumed  that  the  ratio  of  depart- 
ure to  arrivals  was  the  same  for  the  years  1901-1907,  inclusive, 
as  for  the  years  1908-1913,  inclusive,  and  that  the  distribu- 
tion of  the  emigrants  according  to  length  of  residence  was  the 
same  for  each  year  from  1901  to  1910,  inclusive,  as  for  the 
six-year  period  mentioned,  then  the  approximate  number  of 
aliens  in  the  United  States  in  1900  who  left  before  1910  was 
782,423.  This  estimated  number  does  not  include  those 
foreign  born  persons  living  in  cities  in  1900,  and  leaving  the 
country  before  1910,  who  were  citizens  of  the  United  States  at 
the  time  of  their  departure.  It  does  include,  however,  aliens 
leaving  the  country  between  1900  and  1910  who  returned  to 
the  United  States  and  to  city  populations  again  before  1910; 
and,  what  is  more  important,  aliens  who  were  living,  in  1900, 
not  in  cities  but  in  rural  communities.  It  is  believed  that  the 
inclusions  outweigh  the  exclusions  by  a  wide  margin;  hence 
that  782,423  represents  the  maximum  number  of  foreign  bom 
persons  found  in  urban  communities  in  1900  who  left  the 
country  prior  to  1910;  and  that,  even  when  allowance  is  made 
for  the  fact  that  4,090,514  is  a  maximum  figure  for  the  foreign 
bom  in  urban  communities  in  1910  who  came  in  after  1900, 
this  number,  less  782,423,  that  is,  3,308,091,  represents  the 
minimum  contribution  of  immigration  to  urban  increase. 

As  has  been  seen,  the  gain  in  urban  population  from  1900  to 
1910  was  11,013,738.     The  maximum  contribution  of  immi- 

*  The  years  to  which  the  immigratioD  statistics,  referred  to  in  this  paragr^^h,  relate  are  fiscal  years  eadins 
June  30. 
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gration  has  been  fixed  at  4,090,514;  the  minimum  has  been 
estimated  as  3,308,091.  Hence  the  gain  due  to  immigration 
does  not  exceed  37.1  per  cent.,  and  probably  does  not  fall 
short  of  30.0  per  cent,  of  the  total  urban  gain. 

The  facts  regarding  the  contribution  of  immigration  to  urban 
population  in  the  decade  1900-1910  may  be  compared,  roughly, 
with  facts  for  the  preceding  decade.  The  Census  of  1900  does 
not  show  year  of  immigration  of  foreign  born  residents  for  all 
urban  communities,  but  such  information  is  available  for 
cities  which  had,  in  1900,  25,000  or  more  inhabitants.  There 
were,  in  the  161  cities  comprising  this  group,  1,323,234  persons 
of  foreign  birth  who  were  reported  as  having  been  in  the  United 
States  less  than  10  years,  and  380,543  foreign  born  persons  for 
whom  length  of  residence  was  not  reported.*  Assuming  that 
the  proportion  of  persons  who  had  entered  the  country  within 
10  years  was  the  same  for  the  group  last  mentioned  as  for  all 
persons  the  year  of  whose  immigration  was  known,  27.8  per 
cent.,  the  number  of  immigrants  of  less  than  10  years'  residence 
was  1,429,025.  And  as  the  population  of  cities  having  25,000 
or  more  inhabitants  in  1900  increased  in  the  decade  1890-1900 
from  14,903,162  to  19,757,618,  an  increase  of  4,854,456  per- 
sons, t  immigration's  contribution  to  population  constituted 
but  29.4  per  cent,  of  the  total  gain. 

It  should  be  remembered  that  the  facts  just  given  for  the 
decade  1890-1900  relate  to  immigration's  contribution  to 
urban  population  rather  than  to  urban  increase.  As  available 
information  concerning  the  volume  of  emigration  is  less  com- 
plete for  this  decade  than  for  the  decade  1900-1910,  it  seems 
inadvisable  to  attempt  an  estimate  of  the  gain  in  city  popula- 
tion which  is  traceable  to  immigration. 

Had  immigration  been  the  chief  cause  of  urban  increase  in 
the  20  years  from  1890  to  1910,  there  would  have  been,  neces- 
sarily, an  advance  from  census  to  census  in  the  proportion  of 
foreign  born  persons  in  the  urban  populations.  The  number 
of  foreign  bom  persons  in  urban  populations  is  much  leps  than 
half  the  total  population,  and  hence  any  increase  in  the  number 
of  foreign  bom  as  great  as  or  greater  than  the  increase  in 

*  Cfomm  of  1900,  Vol.  I.  pp.  05&-9. 
t  Census  of  1900.  Vol.  I,  p.  Ixxiii. 
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the  number  of  native  born  would  mean  a  considerable  in- 
crease in  the  proportion  of  foreign  born  persons  in  the  popu- 
lation.* The  proportion  of  foreign  born  whites  in  communi- 
ties of  2,500  or  more  inhabitants,  classified  by  size,  is  shown 
by  the  following  table  for  the  dates  1890,  1900,  and  1910: 

FOREIGN  BORN  WHITES  IN  URBAN  POPULATIONS,  (a) 


Per  Cent,  of  Foreign  Bom  Whites  in 

1 
1910.       1       1900. 

1890. 

22.6 

13  9 
17.4 
20.2 
22.1 
33.6 

22.2 

14.0 
18.3 
20.0 
23.8 
31.1 

24.8 

16.5 

10,000  to  25,000  inhabitants • 

21.1 

23.0 

100,000  to  500,000  inhabitants 

27.4 

36.2 

(a)  Census  of  1910,  Vol.  I,  p.  173. 


It  will  be  noted  that,  for  all  urban  communities  and  for  each 
of  the  groups  included  in  the  table,  the  proportion  of  foreign 
born  whites  was  lower  in  1900  and  in  1910  than  in  1890.  For 
the  urban  communities  as  a  whole,  and  for  two  of  the  five 
groups  of  cities,  the  proportion  of  foreign  born  wjiites  was 
slightly  higher  in  1910  than  in  1900,  but,  as  the  native  born 
persons  in  the  population  everywhere  outnumber  the  foreign 
born,  the  figures  do  not  mean,  in  any  instance,  that  the  numeri- 
cal increase  in  the  foreign  born  has  been  greater  than  the 
numerical  increase  in  the  native  born. 

Natural  Increase, — The  natural  increase  of  population  in 
American  cities  from.  1900  to  1910  is  not  known  from  direct 
statistical  evidence  as  in  other  countries,  but  can  be  approxi- 
mately determined  by  estimate.  A  method  for  determining 
the  natural  increase  of  the  population  of  the  United  States  is 
indicated  in  the  Census  of   1910.  t    The  natural  increase  for 

*  Thus,  if  to  a  population  of  1 ,000  peraoos,  of  whom  750  were  native  born  and  250  foreign  bora,  there  were 
added  100  native  bora  and  100  foreign  bora,  the  proportion  of  foreign  bora  would  advance  from  26  per  eent. 
to  29  per  cent.  If,  on  the  other  hand,  100  rative  horn  persons  and  100  foreign  bora  were  added  tos  popu- 
latbn  of  1,000  persons  of  whom  400  were  native  bom  and  600  foreign  bwn  the  proportion  of  foreign  bora 
persons  would  foil  from  60  per  cent,  to  58  per  cent.  Clearly,  the  effect  of  increments  to  diffemt  classes  of 
the  population  on  the  proportion  of  these  classes  to  total  population  depends,  not  only  on  the  numerical 
sise  of  each  increment,  but  on  the  proportbn  which  the  class  is  of  the  total  population. 

t  Census  of  1910,  AbOract,  p.  78. 
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the  country  as  a  whole  equals,  approximately,  the  difference 
between  the  aggregate  population  of  1900  and  that  of  1910, 
less  the  number  of  foreign  born  whites  enumerated  in  1910 
who  had  arrived  in  this  country  subsequent  to  1900.  The 
total  population  was  75,994,575  in  1900  and  91,972,266  in 
1910,  and  the  number  of  foreign  born  whites  enumerated  in 
1910  who  cameto  the  United  States  after  1900  was  5,313,659.  * 
Hence  the  increase  not  due  to  immigration  was,  approximately, 
the  difference  between  91,972,266  less  5,313,659  and  75,994,- 
575,  or  10,664,032.  The  rate  of  natural  increase,  figured  on  the 
total  population  for  1900  was,  accordingly,  14.0  per  cent. 
What  is  the  relation  between  this  rate  for  the  population  as  a 
whole  and  the  rate  of  natural  increase  for  urban  population? 
Is  natural  increase  more  or  less  rapid  in  the  cities  than  in  the 
country  as  a  whole,  and  how  great  is  the  difference? 

In  order  to  answer  these  questions  it  is  necessary  to  consider 
deaths  and  births  in  the  whole  population  and  in  city  popula- 
tions. While  there  are  no  mortality  statistics  for  the  whole 
population  of  the  United  States,  death  rates  are  available  for 
the  registration  area  and  for  registration  cities  having,  in  1910, 
10,000  or  more  inhabitants.  The  crude  death  rates  for  these 
areas  should  not  be  applied  to  the  total  population  of  the 
country  and  to  the  total  urban  populatioh  without  making 
corrections  for  differencea  in  the  proportion  of  Negroes  in  the 
several  population  groups,  t  In  all  large  populations  the 
death  rate  for  Negroes  is  much  higher  than  the  death  rate  for 
whites.  Reasonably  satisfactory  results  may  be  obtained  by 
applying  the  death  rates  for  colored  p)ersonst  and  whites, 

*  Census  of  1910,  Vol.  I,  pp.  1019-22.  Hie  figure  prennted  b  the  sum  of  the  reported  number  of  foreign 
bom  persons  ennmented  in  1010  who  oune  to  the  United  States  after  Janiiaiy  1, 1901,  and  the  estimated 
number  of  persons  who  came  in  from  June  1, 1900,  to  Januaiy  1, 1901.  Hie  estimate  was  made  by  the 
method  employed  in  detennining  the  number  of  foreign  bora  penoos  of  less  than  10  yean' residenoe  in  the 
urban  population  and  described  above,  p.  668.  A  maximum  of  6376.635  and  a  minimum  of  6,260,688 
were  ewnputed,  and  it  was  iswimed  that  the  actual  number  lies  midway  between  these  figures.  TberesuKs 
obtained  in  the  applioation  of  the  estimate  will  not  be  appreciably  aifeeted  by  any  error  that  may  arise 
through  this  assumption. 

fit  would  not  be  necessary  to  attempt  to  oorrect  for  differences  in  age  distribution,  even  were  it 
possible  to  do  this,  as  there  is  no  reason  to  believe  that  the  rehttioD  between  ag(8  in  the  total  population  and 
ages  in  the  total  urban  population  differs  greatly  from  the  rebtion  between  ages  in  all  registration  texritoty 
and  ages  in  registration  cities. 

tin  the  mortality  statisties  of  the  Bureau  of  the  Census  the  returns  for  Negroes  are  not  distingnidied 
from  the  returns  fox  the  rest  of  the  oolnred  population.  Negroes,  of  course,  oonsUtute  a  very  large 
ptoparUoa  of  the  total  colored  population. 
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respectively,  in  the  registration  populations,  to  corresponding 
groups  in  the  whole  population.  In  the  total  registration  area 
the  death  rate  for  whites  in  1910  was  14.6  per  1,000;  that  for 
the  colored  population  was  24.2  per  1,000.*  The  number  of 
whites  in  the  total  population  of  the  United  States  in  1910  was 
81,731,957  and  the  number  of  colored  persons  was  10,240,- 
309.  t  Hence,  the  number  of  deaths  among  the  whites  must 
have  been  approximately  1,193,287;  and  the  number  in  the 
colored  population,  247,815.  The  total  number  of  deaths  was, 
then,  1,441,102,  and  the  crude  death  rate  for  the  country's 
total  population,  91,972,266,  was,  on  this  basis,  15.7  per  1,000. 

In  registration  cities  in  1910,  the  death  rate  was  15.5  for 
whites  and  26.5  for  the  colored  population.  J  As  there  were 
39,831,913  whites  and  2,791,470  colored  persons  in  urban 
communities  in  1910,  §  the  deaths  among  whites  numbered 
approximately  617,395  and  the  deaths  among  colored  persons 
approximately,  73,974.  Hence,  the  total  number  of  deaths 
for  urban  populations  was  about  691,369,  and  the  total  urban 
population  being  42,623,383,  the  death  rate  was  16.2  per  1,000. 
It  will  be  assumed  that  16.2  per  1,000  is  the  approximate  death 
rate  for  all  urban  communities  and  that  15.7  is  the  death  rate 
for  the  total  population,  both  urban  and  rural,  for  the  decade 
1900-1910. 

In  the  absence  of  trustworthy  birth  registration  statistics 
the  number  of  births  occurring  can  be  estimated  by  studying 
the  proportion  of  native  bom  children  under  five  years  of  age 
in  the  population,  and  the  death  rates  affecting  young  chil- 
dren. ||  In  1910  there  were  10,483,695  native  bom  children 
under  five  years  of  age  in  the  total  population  of  the  United 
States,  and  4,120,665  in  the  population  of  all  urban  com- 

*  BureM  of  the  Cenws.  Morlality  StaH$tie$,  1910,  p.  67. 

t  Census  of  1910,  Abttnet,  p.  77. 

t  Burata  of  the  Census,  Mortality  StaHifiei,  1910.  p.  67. 

I  Census  of  1910.  Abttrad,  p.  92. 

H  The  migntion  of  duldren  under  five  ymn  of  sge  from  oountiy  to  dty  ooostittites  ft  possible  source  of 
error  in  estimfttes  bftsed  on  the  stfttistks  referred  to.  Among  young  children  the  Amount  <tf  migrfttion  is» 
however,  relfttively  smftll,  ftnd  the  movement  from  the  country  to  the  dty  must  be  bdftnoed,  ftt  leist  in 
part,  by  ft  movement  from  dty  to  country.   It  is  probftble  thftt  the  influence  oi  this  factor  is  very  sli^t 
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munities.*  These  figures  do  not  represent  the  number  of 
children  born  in  the  five-year  period  preceding  the  date  of  the 
Census,  but  the  number  born  in  such  a  period  who  survived  to 
the  end  of  the  period.  As  the  death  rate  among  yoimg  children 
is  everywhere  high,  the  number  of  births  must  have  exceeded 
considerably  the  number  of  survivors,  t  Is  it  possible  to 
determine  the  approximate  number  of  births  for  the  country 
as  a  whole  and  for  the  cities? 

In  1900  the  death  rate  for  children  under  five  years  of  age 
in  the  entire  registration  area  was  51.9  per  1,000,  while  that 
for  the  corresponding  group  in  registration  cities  was  58.0 
per  1,000. 1  These  1900  rates  are  the  most  recent  available 
for  the  whole  registration  area  and  for  all  registration  cities, 
but  rates  are  reported  for  1911  for  the  entire  population  of  the 
registration  states  and  for  the  50  cities  having,  in  1910, 100,000 
or  more  population.  Registration  states  may  be  regarded,  for 
our  purposes,  as  representative  of  the  whole  population.  And 
as  the  50  largest  cities,  while  numbering  a  small  fraction  of  the 
total  number  of  registration  cities,  embrace  a  very  large 
proportion  of  the  total  population  of  such  cities,  the  rates 
reported  may  probably  be  regarded  as  representative  city 
rates.  In  one  respect  the  1911  figures  are  superior  to  the  1900 
figures — separate  death  rates  are  given  for  children  under  one 
and  for  children  of  from  one  to  five  years  of  age.  The  distinc- 
tion is  an  important  one,  as  mortality  is  always  much  greater 
in  the  first  year  of  life  than  in  the  years  immediately  following. 
In  1911,  for  children  under  one  year,  the  death  rate  in  regis- 
tration states  was  112.9  per  1,000,  and  the  average  (unweighted) 
death  rate  for  the  50  largest  cities  was  133.8  per  1,000;  for 
children  from  one  to  five  the  death  rate  in  registration  states 
was  11.8  per  1,000,  and  the  average  (unweighted)  death  rate 

*  Census  of  1010,  Vol.  I,  p.  413.  The  figures  given  are,  in  fact,  tlie  returns  for  native  bom  whites  and 
for  Negroes  UDdsr  the  age  of  five  years.  Foreiga  bora  Nenoes  are  inchided,  while  native  bora  colored 
penoos  other  than  Negroes  are  not  inohided,  but  as  the  number  of  persons  under  five  years  of  age  in 
either  of  these  ehnses  is  ytry  small,  and  as  the  inchisions  and  the  exclusions  tend  to  balanoe  each  other, 
the  figures  dted  wpiawut,  with  substantial  accuracy,  the  numbers  of  native  bora  children  under  five  in 
the  total  population  and  in  the  urban  population. 

t  The  Burean  of  the  Census  ngaids  the  birth  returns  as  approximately  eoneet  only  in  those  areas  for 
which  the  reported  number  of  births  in  a  year  exceeds  the  reported  populatkm  under  one  year  of  age  by 
10  per  cent,  or  more.  Bureauof  the  Census,  If ortattfyiStofMief,  1011,  p.  25. 

X  Bureau  of  the  Census,  MortalUy  Staiutie$,  1011,  p.  18. 
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for  the  50  cities  was  14.6  per  1,000.  *  These  fates  corroborate 
the  1900  rates  already  cited — both  sets  of  figures  show  higher 
mortality  of  young  children  for  the  cities  than  for  the  general 
population.  The  number  of  births  which  is  followed  by  1,000 
survivors  must  therefore  be  greater  in  cities  than  in  the  coun- 
try as  a  whole.    "  How  much  greater?"  is  the  question. 

If  the  1911  rates  cited  are  applied  to  the  entire  population 
of  the  country  and  to  the  entire  urban  population  under  five 
years  of  age  for  the  years  from  1905  ta  1910,  and  if  it  be  as- 
sumed that  the  death  rates  were  the  same  at  each  age  from  one 
to  five  years,  the  number  of  births  per  1,000  survivors  under 
five  years  of  age  was  1,127  for  the  country  as  a  whole,  and 
1,153  for  urban  communities,  t 

*  Bureau  of  the  Census,  Mortality  StoHsHet,  191 1,  p.  16. 

t  To  derive  the  number  td  births  from  the  known  death  rates  the  following  nwthod  was  adcH>ted:  If  in  the 
dties  the  death  rate  for  diildren  under  one  year  of  1^  was  133.8  per  thousand,  this  means  that  there  would 
be  133.8  deaths  in  a  year  in  a  group  of  children  born  on  a  given  date  iHioee  number  averaged,  for  the  year 
following  that  date,  1,000.  Assuming  that  the  deaths  were  distributed  evenly  through  the  year,  and  henoe 
that  half  occurred  before  the  group  was  reduced  to  the  avenge  stated,  the  number  of  diildren  at  birth 
must  have  been  1,067,  and  the  number  of  survivorB  at  one  year  of  age,  933. 

If  we  knew  the  number  of  survivors  exactly  one  year  old  in  the  populations  with  whidi  we  are  deafing, 
we  would  need  to  go  no  further,  for  we  could  assume  that  the  births  were  to  the  survivors  one  year  okl  in  the 
ratio  of  1,067  to  933.  But  our  only  available  figure  for  cities  is  the  number  of  children  under  five  yean  of 
age.  while  the  best  figure  available  for  the  country  as  a  iriiole,  the  number  of  chiMren  under  one  year  of  age, 
represents  a  group  idioee  average  age  cannot  exceed  and  probably  falls  considerably  Aart  of  six  months, 
rather  than  a  group  of  diildren  exactly  (Hie  year  oki.  F(»- these  reasons,  and  as  informatkn  as  to  the  number 
of  children  under  one  year  of  age  is,  at  best,  uncertain,  further  oomputatkui  is  necessary. 

The  death  rate  in  cities  in  1911  for  diildren  from  <me  to  five  years  of  age  was  14.6  per  thooaand.  If  the 
933  survivors  at  one  year  of  age,  determined  in  a  preceding  paragraph,  were  eiqweed,  during  the  foUowing 
year,  to  the  death  rate  of  14.6  per  thousand,  the  number  of  survives  at  two  years,  detcnnined  by  the  proeeas 
Already  demonstrated,  would  be  920.  Continuing  to  apply  the  rate  of  14.6  per  1,000  until  the  age  of  fire 
3  ears  is  readied,  we  obtain  the  foUowing  figures: 


Death  Rate. 

Population  at 

Year. 

Beginning  of 
Year. 

Middle  of 
Year. 

End  of 
Year. 

First 

1338 
14  6 
14.6 
14.6 
14  6 

1.067 
933 
920 
907 
894 

IjOOO 
926 
914 
901 
888 

988 

920 

Third 

907 

Fourth.         

894 

Fifth 

882 

Further  applicatkni  of  the  method  by  whk^  the  foregoing  table  was  dtfived  shows  that  the  number  of 
survivors  half  a  year  from  the  beginning  of  the  period  wouU  be  967;  the  number  U  years  from  the  beginning, 
926;  the  number  2)  years  from  the  beginning,  914;  the  number  3k  years  from  the  beginning  901;  and  the 
number  4)  years  from  the  beginning,  888. 

In  estimating  the  number  uS  births  in  city  populations,  and  in  the  whole  popuktwo,  it  will  be  c 
to  regard  ohiklren  under  five  years  of  age  on  April  16, 1910,  as  made  up  of  five  groups.  Onegroopc 
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On  this  basis,  as  the  number  of  children  under  five  years  in 
1910  was  10,483,695  for  the  country  as  a  whole,  and  4,120,666 
for  urban  communities,  the  number  of  births  in  the  5  years 
preceding  was  11,815,124  for  the  entire  country,  and  4,751,126 
for  the  cities;  and  the  number  of  births  per  year  was,  approxi- 
mately, 2,363,025  for  the  United  States  and  950,225  for  the 
cities.  The  estimated  population  of  the  United  States  for 
the  middle  of  the  five-year  period  was  87,977,843;  and  the 
estimated  population  of  the  cities  39,869,949.*    Hence  the 

of  flhildien  who,  having  been  bom  betneea  April  15, 1905  and  April  15, 1906,  are  from  four  to  five  jrean  of 
age,  their  average  age  being  approziinately,  four  and  one^ialf  yean.  It  is  clear  that  the  children  of  this 
groap  have  been  eqwaei  to  the  death  rate  of  children  under  one  year  of  age  for  one  year,  and  to  the  death 
rateof  children  under  five  years  of  age  for  3i  yean.  Another  group  oonaisteof  children  bom  between  April 
15. 1906,and  April  15, 1907,  vdio  are  from  three  to  fonryeanof  age  and  whose  average  age  is  three  and  oo^ 
halfyean.  The  chiMxen  of  this  group  have  been  exposed  to  the  death  rate  for  chiMxen  under  o  eyearfbr 
one  year,  and  to  the  death  rate  for  children  from  one  to  five  for  2i  years.  The  third,  fourth,  and  fifth  gnxqw 
are  made  up  by  the  same  method.  Applying  the  principles  discussed  above  to  city  populations  in  1910 
the  essential  facts  and  results  for  the  five  groups  are  as  follows: 


Group. 

Children  Bora 
Between 

Average 
Yean. 

YeanExpowdto 
Death  Rate  of. 

Births. 

Survivors, 
Apr.  15, 

183.8 

14.6 

l5l0. 

Apr.  15, 1005. 

and  Apr.  15, 1906 
Apr.  15, 1906. 

and  Apr.  15, 1907 
Apr.  15. 1907, 

and  Apr.  15, 1908 

and  Apr.  15, 1909 
Apr.  15, 1909, 
and  Apr.  15, 1910 

4.5 
3.5 
2.5 
1.5 
.5 

1.0 
1.0 
1.0 
1.0 
.5 

3.5 
3.5 

1.5 
.5 

W7 
1.067 

mi 

1^7 
1.033 

888 

901 

914 

936 

967 

Total 

5W 

4,596 

In  other  words.  5,301  births  during  a  period  of  five  yean  reralted  in  4,596  survivon  at  the  end  of  the 
period,  or  every  1,000  survivon  represent  1,153  births.  A  similar  mode  of  ealeubtion  is  followed  for  the 
eonntiy  as  a  whole  with  the  result  given  in  the  text. 

For  these  calculations  we  are  far  from  chiming  any  absolute  accuracy.  They  are  designed  to  establish 
some  relationship  between  the  country  as  a  whole  and  city  population  as  respects  the  frequency  of  births. 
Hie  sssumption  that  the  death  nte  for  children  from  one  to  five  applies  at  all  ages  within  these  hmits  k 
only  ^^iroximately  oorreet.  as  mortality  is  everywhere  greater  m  the  second  year  of  life  than  in  the  yean 
that  immediate  follow.  It  will  be  seen,  however,  that  the  computations  based  on  the  death  mtes  cited  in 
the  text  are  used,  not  to  asoertain  the  rehtbn  between  popuhtion  and  births,  but  rather  as  a  means  of 
comparing  the  ntio  between  the  number  of  children  bora  and  the  number  surviving  at  the  end  of  a  five 
year  period  in  the  country  as  a  vhoh,  with  the  corresponding  ratio  for  cities.  It  is  believed  that  for  this 
purpose  the  assumptions  are  vafid;  that  the  results  obtained  will  not  differ  essentially  from  and  will  be  as 
useful  as  any  results  that  might  be  obtained  through  further  manipulation  of  the  ntes,  or  through  the 
apirfication  of  more  complieated  mathematical  processes. 

*  Census  of  1910.  Abttnui,  p.  55. 
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number  of  births  per  1,000  population  for  the  country  as  a 
whole  was  approximately  26.9  and  the  corresponding  figure 
for  the  cities  23.8. 

The  death  rate  for  the  total  population  has  been  fixed  at 
15.7  per  1,000;  that  for  city  population  at  16.2.  As  in  cities 
the  birth  rate  is  lower  and  the  death  rate  higher  than  the 
country  as  a  whole,  the  rate  of  natural  increase  of  city  popula- 
tions must  be  materially  less  than  the  rate  of  natural  increase 
of  the  whole  population.  The  diflference  may  be  measured, 
approximately,  by  comparing  birth  rates  with  death  rates. 
For  every  1,000  persons  in  the  total  population  there  were 
26.9  births  each  year  and  15.7  deaths;  the  births  exceeded  the 
deaths  by  11.2  per  1,000,  and  this  last  ratio  represents  the 
approximate  natural  increase.  In  city  populations,  on  the 
other  hand,  there  were  23.8  births  each  year  and  16.2  deaths 
per  1,000;  hence  the  natural  increase  for  city  populations  was 
7.6  per  1,000. 

This  last  figure  is  not  presented  as  a  measure  of  the  actual 
annual  increase  in  city  populations.  Because  of  the  many 
assumptions  involved  in  the  computations  the  use  of  the  ratio 
for  such  a  purpose  would  be  imprudent.  The  ratio  is  offered, 
in  connection  with  the  corresponding  ratio  for  the  country  as 
a  whole,  to  show  the  relation  between  natural  increase  for  the 
country  as  a  whole  and  the  natural  increase  of  city  populations. 

An  annual  natural  increase  of  7.6  per  1,000  is  67.9  per  cent, 
of  a  natural  increase  of  11.2  per  1,000.  It  has  been  seen  that 
the  natural  increase  of  the  total  population  from  1900  to  1910 
was  14.0  per  cent.  The  natural  increase  in  city  populations 
for  the  ten-year  period  should  be  about  67.9  per  cent,  of  14.0 
per  cent.,  or  9.5  per  cent. 

The  urban  population  in  1900  was  31,609,645.  A  gain  of 
9.5  per  cent,  would  amount  to  3,002,916.  As  the  total  increase 
in  urban  population  from  1900  to  1910  was  11,013,738,  the 
fraction  of  this  gain  due  to  natural  increase  was,  on  the  basis 
indicated,  27.3  per  cent. 

It  is  obvious  that  the  figures  just  given  do  not  represent  the 
natural  increase  with  exactness.  Mention  has  already  been 
made  of  the  assumptions  on  which  the  various  computations 
are  based,  and  of  the  possible  influence  of  the  migration  of 
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children  under  five  years  of  age  on  the  results.  If,  as  is  quite 
probable,  the  migration  of  young  children  from  country  to 
city  exceeds  the  corresponding  migration  from  city  to  coimtry, 
the  urban  birth  rate,  the  urban  rate  of  natural  increase,  and 
hence,  the  proportion  of  urban  gain  due  to  natural  increase, 
as  estimated,  are  slightly  too  high.  The  figures  given  represent 
not  the  exact,  but  the  approximate  gain  from  natural  increase. 
While  it  does  not  seem  advisable  to  attempt  to  fix  definite 
limits  within  which  the  true  figure  is  to  be  found,  the  approxi- 
mation is  believed  to  be  a  fairly  close  one. 

Migration  from  Country  to  City. — Of  the  three  sources  of 
urban  growth  two  have  now  been  considered — alien  immigra- 
tion and  natural  increase — and  figures  and  estimates  have 
been  presented.  As  to  the  contribution  made  by  the  third 
source,  migration  from  country  to  city,  no  direct  evidence  is 
available.  It  is  clear,  however,  that  whatever  portion  of  the 
total  increase  is  not  traceable  to  one  of  the  first  two  sources, 
must  arise  from  the  third.  As  has  been  seen,  the  total  urban 
gain  from  1900  to  1910  was  11,013,738.  The  maximum  con- 
tribution made  by  alien  immigration  has  been  fixed  at  4,090,514, 
while  the  gain  from  natural  increase  has  been  estimated  at 
3,002,916.  If  these  figures  may  be  relied  upon,  the  minimum 
gain  due  to  migration  from  coimtry  to  city  was  3,920,308  (the 
difference  between  11,013,738  and  the  sum  of  4,090,514  and 
3,002,916),  or  35.6  per  cent,  of  the  total  increase.  And  as 
the  minimum  contribution  of  alien  immigration  has  been 
estimated  at  3,308,091,  the  maximum  contribution  of  migra- 
tion from  country  to  city  may  be  placed  at  4,702,731  (the 
difference  between  11,013,738  and  the  sum  of  3,308,091  and 
3,002,916),  or  42.7  per  cent,  of  the  total  gain. 

Summary  and  Condusiona. — The  estimates  presented  in 
the  foregoing  paragraphs  are  repeated  in  graphic  form  in  the 
accompan3dng  diagram.  The  increase  in  urban  populations 
from  1900  to  1910  was  11,013,738.  This  increase  has  been 
distributed  as  follows:  Alien  immigration,  from  a  maximum 
of  4,090,514,  or  37.1  per  cent,  of  the  total  increase,  to  a  mini- 
mum of  3,308,091,  or  30.0  per  cent,  of  the  total;  natural  in- 
crease, 3,002,916,  or  27.3  per  cent,  of  the  total  increase;  and 
migration  from  country  to  city,  from  a  minimum  of  3,920,308, 
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or  35.6  per  cent,  of  the  total  increase,  to  a  maximum  of  4,702,- 
731,  or  42.7  per  cent,  of  the  total. 

In  view  of  the  estimates  and  assumptions  involved,  the 
results  of  this  study  are  to  be  accepted  with  a  certain  reserve. 
The  Census  figures  seem  to  show  that  not  over  three  eighths 
of  the  gain  in  urban  population  from  1900  to  1910  was  due  to 
alien  immigration.  As  to  the  other  matters  considered  the 
evidence  is  less  definite.  It  is  believed,  however,  that  the 
statistics  presented  support  the  general  conclusion  that  the 
part  of  the  urban  gain  due  to  alien  inmiigration  probably  did 
not  fall  short  of  three  tenths  of  the  total,  that  the  contribution 
made  by  natural  increase  amounted  to  slightly  over  one  fourth 
of  the  total,  and  that  the  gain  from  migration  from  country 
to  city  amounted  to  between  one  third  and  four  ninths  of 
the  total  gain.  The  inference  seems  permissible  that  alien 
immigration  was  not,  in  any  sense,  the  preponderant  source  of 
urban  growth.  There  is  reason  to  believe  that  less  than 
half  the  total  gain  arose  from  this  source,  and  that  the  most 
potent  single  factor  was  migration  from  country  to  city. 
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Urban  Increase  prom  1900  to  1910 
In  numbers,  11,013,738  peraons 


Natural  increase:  Alien  immigra- 

27.3  per  cent.  tion:    maximum, 

37.1  per  cent.: 
minimum,  30.0 
per  cent. 


Migration  from 
country  to  city: 
maximum,  42.7 
per  cent.;  mini- 
mum, 35.6  per 
cent. 
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A  STUDY  OF  THE  CAUSES  OF  INDUSTRIAL 
ACCIDENTS. 

By  Gustavus  Mtebs. 


Since  the  adoption  by  twenty-four  states  within  the  last 
few  years  of  workmen's  compensation  laws,  the  opportunities 
for  securing  data  as  to  the  frequency  and  causes  of  industrial 
accidents  have  been  greatly  increased.  Previous  to  the  pas- 
sage of  those  laws  and  of  the  appointment  of  commissions  to 
administer  them,  there  was  no  system  in  force  under  which 
any  state  received  and  arranged  reports  of  all  accidents  taking 
place  in  industrial  establishments,  and  this  was  true  of  fatal 
as  well  as  non-fatal  accidents.  Occasional  investigations  might 
be  made  here  and  there  by  special  oflScial  bodies,  but  there 
was  no  provision  for  permanent  inquiry  and  report. 

In  at  least  two  branches  of  the  subject — ^those  pertaining 
to  accidents  on  railroads  and  in  mines — ^record  was  kept  of 
accidents,  but  this  was  done  by  federal  oflScials;  in  the  one 
case  by  the  Interstate  Commerce  Commission,  in  the  other 
by  the  Bureau  of  Mines.  As  for  accidents  in  purely  indus- 
trial concerns,  nothing  even  approaching  an  adequate  record 
was  kept,  and  there  were  neither  requirements  nor  facilities 
for  keeping  any. 

When,  however,  the  passage  of  workmen's  compensation 
laws  brought  permanent  conmiissions  into  existence,  there 
were  created  continuing  agencies  among  the  functions  of  which 
were  the  assembling  and  reporting  of  all  necessary  data.  Nec- 
essarily, each  of  these  commissions,  operating  under  differing 
laws,  produces  an  absence  of  uniformity,  and  this  applies  to 
specific  provisions  of  law  as  well  as  to  methods.  Some  of  the 
commissions  will  make  exhaustive  reports  while  others  give 
no  detailed  statistics,  but  so  far  content  themselves  with 
reporting  merely  the  main  outline  of  facts.  In  some  states  a 
system  of  the  most  thorough  reporting  and  tabulation  has  been 
put  in  operation  under  the  supervision  of  skilled  statisticians; 
in  other  states  this  system  has  not  yet  been  introduced. 
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Nevertheless,  making  full  allowance  for  these  deficiencies, 
there  is  already  supplied  a  mass  of  data  affording  certain 
authentic  information.  If  there  is  any  one  phase  of  the  mat- 
ter of  industrial  accidents  long  a  prolific  source  of  conjecture, 
contention,  and  extravagant  assertions  of  one  kind  or  another, 
it  has  been  that  regarding  the  factors  causing  them.  What 
proportions  are  due  to  inherent  risks  of  industry,  and  what 
to  personal  fault?  Approximately  what  percentage  is  charge- 
able to  employers,  and  what  to  employees?  To  what  extent 
do  tmsafe  machinery,  lack  of  proper  safeguards,  flying  objects, 
perilous  speeding  up,  and  other  factors,  on  the  one  hand,  and 
on  the  other,  personal  carelessness,  enter  into  the  causative 
nature  of  industrial  accidents?  Upon  one  or  more  or  all  of 
these  questions  various  assumptions  have  been  and  are  still 
being  made.  The  data  at  hand  in  the  oflBcial  reports  are 
manifestly  not  conclusive  of  the  situation  in  the  United  States 
as  a  whole.  Much  of  it,  too,  is  incomplete  and  requires  fur- 
ther elucidation.  Still,  there  remains  a  valuable  body  of  relia- 
ble statistics  containing  significant  essentials  well  worthy  of 
consideration. 

When,  in  1908,  Frederick  L.  Hoffman,  basing  his  estimate 
upon  the  data  then  available,  conservatively  placed  the  num- 
ber of  deaths  due  to  industrial  accidents  at  30,000  to  35,000 
a  year,  and  casualties  of  all  kinds  in  the  United  States  at 
2,000,000  annually,  the  assumption  was  advanced  that  at  least 
50  per  cent,  of  these  mortalities  and  injuries  "were  the  direct 
result  of  the  occupational  risk."  These  figures,  published  in 
Bulletin  No.  78  of  the  U.  S.  Bureau  of  Labor,  September,  1908, 
attracted  widespread  attention.  In  Bulletin  No.  157,  issued 
by  the  U.  S.  Bureau  of  Labor  Statistics,  in  March,  1915,  Mr. 
Hoffman  concludes,  after  an  exhaustive  consideration  of  the 
returns,  that  "There  are  approximately  82,520  deaths  per 
annimi  in  the  United  States,  from  accidents  due  to  all  causes, 
and  that  of  this  large  number  of  deaths  some  25,000  may 
safely  be  assumed  to  represent  the  loss  of  life  directly  due  to 
occupational  activity,  chiefly  in  connection  with  the  carrying 
on  of  dangerous  industries,  all  of  which  are  typical  of  the 
economic  necessities  of  modern  life."  The  estimate  by  Carl 
M.  Hansen,  Secretary  of  the  Department  of  Accident  Preven- 
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^ion,  Workmen's  Compensation  Service  Bureau,  is  somewhat 
different.  In  an  address  recently  delivered  before  the  Na- 
tional Association  of  Cotton  Manufacturers,  Mr.  Hansen  esti- 
mated that  from  40,000  to  45,000  wage  workers  were  killed 
by  accidents  in  the  United  States  annually.  The  Massachu- 
setts Industrial  Accident  Board  has  placed  the  number  of 
workers  in  the  United  States  killed  by  accident  yearly  at 
75,000  and  the  number  of  injured  every  year  at  3,000,000. 
Estimates  may  vary,  but  the  number  killed  and  injured  an- 
nually is  self-evidently  enormous. 

Is  the  old  assumption  that  about  one  half  of  these  casualties 
are  due  to  risk  of  industry  practically  correct?  Is  it  an  exagger- 
ation or  an  under  estimate?  Examining  the  reports  of  the 
various  state  commissions  administering  workmen's  compen- 
sation laws  with  respect  to  this  particular  inquiry,  we  get  a 
scattering  of  some  definite  results  based  upon  such  casualties 
as  have  been  reported. 

The  New  York  State  Workmen's  Compensation  Conmiis- 
sion  began  actual  operations  on  July  1,  1914.  The  first  annual 
report  contains  no  statistics  on  the  causes  of  the  accident 
cases  passed  upon  by  the  Conmiission,  but  the  promise  is  held 
out  in  this  report  that  'Hhe  conunission  will  maintain  a  smaU 
but  well  organized  statistical  department  which  will  analysse 
claims  to  discover  the  causes  of  accidents,  and  by  promulgating 
the  information  thereon,  offer  a  constant  incentive  to  employ- 
ers to  adopt  safety  methods  and  devices,  on  the  theory  that  it 
is  better  to  prevent  an  accident  than  to  compensate  the  losses 
arising  therefrom."  Up  to  January  1, 1915,  the  following  num- 
ber of  injuries  were  reported,  awards  allowed,  and  claims 
pending: 

Number  of  notices  of  injury  filed  by  employers 130,723 

Number  of  claims  received  from  employees 22,221 

Number  of  claims  in  which  initial  awards  were  allowed 15,218 

Number  o(  claims  in  which  subsequent  awards  were  allowed  . . .  3,712 

Total  nimiber  of  awards  allowed 18,930 

Number  of  claims  disallowed 982 

Number  of  claims  pending 2,707 

Number  of  completed  claims  set  for  hearing 2,314 

No  figures  are  given  for  the  number  of  cases  having  fatal 
results.     The  report  comments  that  although  more  than  130,- 


Digitized  by  CjOOQ IC 


73]  The  Causes  of  Industrial  Accidents.  675 

000  workmen  were  injured  during  the  7  months  from  July  1, 
1914,  to  January  31,  1915,  only  22,221  claims  for  compensa- 
tion were  made.  The  principal  reason  for  this  disparity,  it 
says,  is  that  the  law  allows  compensation  only  for  such  injuries 
as  result  in  disability  for  more  than  fourteen  days.  Another 
reason  was  that  many  of  the  notices  *of  injury  applied  to  per- 
sons who  were  not  in  employments  covered  by  the  law;  and 
a  third  reason  is  the  fact  that  some  reported  injuries  were 
sustained  prior  to  July  1,  1914,  and  were  therefore  not  com- 
pensable. 

Although  further  reports  must  be  awaited  giving  detailed 
statistics  of  accident  causes  in  New  York  State,  yet  there  is 
one  vital  fact  already  available  from  the  records  of  the  Legal 
Department  of  the  New  York  State  Workmen^s  Compensation 
Commission,  throwing  much  light  upon  the  mooted  question 
of  personal  negligence.  In  view  of  the  provisions  in  the  New 
York  Workmen's  Compensation  Act  making  intoxication  a 
cause  of  exclusion  of  awards,  it  is  important  to  inquire  into 
the  results.  The  Legal  Department  says  that  there  were  but 
a  very  small  number  of  cases — perhaps  not  more  than  a  hun- 
dred in  a  total  of  18,930  awards  allowed,  in  which  the  question 
of  intoxication  was  raised  by  either  the  employer  or  insurance 
carrier,  and  that  in  not  a  single  case  did  the  Commission  decide 
that  the  injuries  were  due  wholly  to  intoxication,  nor  was  a 
single  claim  disallowed  on  the  ground  of  intoxication.  It  is 
evident  that  this  element  so  frequently  alleged  as  a  fertile 
cause  of  accidents  was  not  observable  in  the  investigations 
made  in  New  York  State.  The  hope  may  be  expressed  that 
in  its  next  report  the  New  York  State  Workmen's  Com- 
pensation Commission  will  present  facts  as  to  what  causes  do 
produce  accidents,  and  also  give  what  is  lacking  in  its  first 
report,  the  sex  and  ages  of  the  total  killed  and  injured,  and 
months,  days,  and  hours  when  the  injuries  happened. 

The  reports  of  the  Commissions  of  certain  other  states  like- 
wise give  no  positive  statistics  on  the  causes  of  accidents,  but 
merely  register  the  aggregates  of  claims  submitted  and  passed 
upon. 

The  Connecticut  Board  of  Compensation  Commissioners 
conmienced  active  operations  on  January  1,  1914.     Up  to 
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November,  1914,  there  were  reported  in  Connecticut  18,054 
accidents,  of  which,  the  Commission  reports,  a  very  large 
number  either  did  not  incapacitate  the  injured  employee  from 
labor  at  all,  or  if  at  all,  for  periods  of  less  than  two  weeks. 
The  number  of  compensation  agreements  voluntarily  entered 
into  by  employer  and  employee  and  approved  by  the  Con- 
necticut Commission,  amounted  to  3,444. 

The  Michigan  Industrial  Accident  Board  employs  no  stat- 
istician, explaining  that  it  has  no  funds  for  the  purpose.  The 
total  number  of  accidents  reported  during  1914  to  the  Michigan 
Board  was  33,315,  of  which  290  resulted  fatally.  Of  the  33,315 
cases,  nearly  20,000  did  not  receive  compensation,  for  the 
reason  that  the  disability  continued  for  less  than  two  weeks, 
which  is  the  waiting  period  under  the  law.  Under  the  rules 
of  the  Michigan  Board,  no  case  is  reported  unless  the  injury 
is  suflSciently  severe  to  cause  total  disability  of  at  least  twenty- 
four  hours,  or  which  results  in  the  loss  of  a  member  or  death. 

The  first  annual  report  of  the  Texas  Industrial  Accident 
Board  is  similarly  meager  in  statistics.  The  Employer's 
Liability  Act  in  Texas  became  effective  on  September  1,  1913. 
During  the  fiscal  year  ended  August  1,  1914,  there  was  a  total 
of  18,888  injuries  reported,  81  of  these  injuries  resulted  in 
death.  During  this  period  4,000  injured  employees  received 
compensation,  and  an  aggregate  of  7,091  received  either  com- 
pensation with  medical  aid,  or  medical  aid  only.  The  total 
number  of  employees  of  2,844  subscribing  employers  in  Texas, 
on  September  1, 1914,  was  95,808.  Subscription  to  the  Texas 
Act  is  not  obligatory  on  employers,  and  from  its  provisions 
are  exempted  domestic  servants,  farm  laborers,  employees  of 
operators  of  railways  as  common  carriers,  laborers  engaged  in 
working  for  cotton  gins,  and  employers  of  less  than  6  employees. 
The  Texas  Industrial  Accident  Board  recommends  that  the 
Act  be  so  amended  as  to  apply  to  all  employees  excepting 
only  domestic  servants,  farm  laborers,  and  railway  employees. 
The  first  report  of  the  Texas  Industrial  Accident  Board  is 
concerned  largely  with  pointing  out  evils  that  have  developed, 
with  suggestions  for  changes,  and  explanatory  statistics  of 
accidents  are  excluded.  One  of  the  many  complaints  made 
by  this  Board  is  of  especial  interest.    It  declares  that  "in  a 
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very  large  number  of  cases  it  has  come  to  the  knowledge  of 
the  Board  that  attorneys  have  been  employed  at  a  cost  to  the 
employees  of  one  third  and,  oftener,  one  half  of  the  compensar 
tion  to  which  they  were  entitled,  and  secm*ed  by  assignments 
of  an  interest  in  the  compensation.  .  .  .  Instances  have 
become  known  to  the  Board  where  the  contract  between  the 
attorney  and  the  employee  also  provided  that  all  compensa- 
tion shall  be  paid  directly  to  the  attorney.'*  The  Board  asks 
for  authority  to  declare  invalid  all  such  assignments  or  trans- 
fers of  compensation  by  employees. 

The  first  year  of  reports  under  the  Workmen's  Compensa- 
tion Act  in  Minnesota  was  1913-1914.  During  this  year, 
according  to  the  report  of  the  Minnesota  Department  of 
Labor  and  Industries,  there  were  149  fatal  accidents  and 
12,084  non-fatal  accidents.  Of  these  211  were  females,  two 
of  whom  were  injured  fatally.  The  following  table  shows  the 
industrial  accidents  in  Minnesotaby  industries  in  1913-1914: 


Industry. 


NoD-fatal. 


lUilroMi  du>pf 

Vming 

Lumber  and  U.  W 

Coatracting 

Pttblie  utilities 

Agriculture 

Flour  manufacturing 

Foundries  and  madimay 
General  manufacturing . . 

Mercantile 

Misoellaneons 

Totals 


A  striking  fact  deaUng  with  the  question  of  frequency  of 
accidents  is  that  the  non-fatal  accidents  in  Minnesota  increased 
from  5,442  in  1912-1913  to  12,084  in  1913-1914,  and  the  totals 
of  fatal  and  non-fatal  accidents  from  5,578  to  12,233.  This 
increase  is  explained  by  the  activity  of  the  state's  inspectors  in 
calling  the  attention  of  the  employers  to  the  accident  report 
law.  The  ages  of  7,114  injured  employees  in  all  industries  in 
Minnesota  in  1913-1914  were: 
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Age  Groups. 


Number. 


Percent. 


14  to  16  years. . . . 
17  to  21  years. .. . 

22  to  30-yearB 

31  to  40  years 

41  to  50  years. .. . 

61  to  60  years 

60  years  and  more 

Totals 


45 

.65 

004 

12.70 

3.062 

43.00 

1,762 

24.80 

918 

12.00 

320 

4  50 

103 

1.45 

7,114 


100.00 


A  companion  table  in  the  report  shows  that  of  a  total  of 
5,701  injured,  15.25  per  cent,  were  occupied  less  than  one  week 
at  the  work  on  which  they  were  injured;  14.65  per  cent,  less 
than  one  month;  37.50  per  cent,  from  one  month  to  one  year; 
22.20  per  cent,  from  1  year  to  5  years;  6.50  per  cent,  from  5 
to  10  years;  and  3.90  per  cent.  10  years  and  more.  Evidently 
inexperience  is  a  very  considerable  factor  in  causing  accidents. 
Although  Part  III  of  the  1914  Report  of  the  Minnesota  De- 
partment of  Labor  and  Industries  gives  22  tables  of  statistics, 
none  of  them,  unfortunately,  covers  the  specific  causes  of 
accidents.  In  the  **  Minnesota  Bureau  of  Labor  Bulletin  on 
Industrial  Accidents  and  Workmen^s  Compensation,''  Don  D. 
Lescohier,  Expert  of  the  Minnesota  Bureau  of  Labor,  assigned 
71.6  per  cent,  of  industrial  accidents  to  hazards  of  industry, 
and  5.2  per  cent,  to  contributory  negligence.  In  another  ar- 
ticle, published  in  June,  1911,  Mr.  Lescohier  stated  that  Min- 
nesota employers  reported  that  fully  60  per  cent,  of  all  acci- 
dents were  due  to  dangers  inherent  in  industry,"  a  conclusion 
almost  identical  with  that  reached  by  the  "Minnesota  Bureau 
of  Labor  in  a  previous  publication.'*  Mr.  Lescohier  declared 
that  more  than  50  per  cent,  of  the  accidents  that  occur  were 
certainly  preventable.  Continuing,  Mr.  Lescohier  pointed 
out  that  "the  principal  causes  of  accidents  found  responsible 
in  whole  or  in  part  for  the  38  per  cent,  of  the  accidents  attrib- 
uted to  the  workmen,  were  youth,  ignorance  of  the  English 
language,  incompetence,  carelessness,  ranging  all  the  way  from 
momentary  inattention  or  forgetfulness  to  foolhardy  reckless- 
ness, personal  shortcomings;  like  deafness,  or  excitability  and 
absorption  in  the  work  at  hand  which  make  the  workman 
oblivious  of  approaching  danger,  fatigue,  and  nerve  strain." 
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Such  statistics  as  are  given  of  the  first  year's  operation  of 
the  Minnesota  Workmen's  Compensation  Act  seem  to  show 
that  the  great  proportion  of  the  cases  open  to  compensation 
were  not  contestable  on  any  ground.  The  large  number  of 
cases  in  which  the  workman  was  disabled  for  less  than 
two  weeks  were  not  entitled  imder  the  law  to  compensation. 
Deducting  these,  left  3,634  cases  subject  to  the  compensation 
provisions.  By  June  30,  1914,  the  end  of  the  fiscal  year,  all 
payments  were  made  in  2,468  or  67.6  per  cent,  of  the  cases, 
and  settlements  were  in  process  in  practically  all  of  the  re- 
mainder. 

The  New  Jersey  Workmen's  Compensation  Law  was  en- 
acted in  1911.  Section  1  of  this  Act  allows  compensation 
"  providing  the  employee  was  not  guilty  of  negligence."  Section 
III  defines  negUgence:  "For  the  purposes  of  this  Act,  wilful 
negUgence  shall  consist  of  (1)  deUberate  act  or  failure  to  act, 
or  (2)  such  conduct  as  evidences  reckless  indifference  to  safety, 
or  (3)  intoxication  as  the  proximate  cause  of  injury." 

In  the  years  1911-1913  the  total  number  of  non-fatal  acci- 
dent reports  received  in  New  Jersey  was  6,635,  and  in  the 
following  year  6,750.  In  the  year  1912-1913,  there  were  233 
fatal  accidents  reported.  The  New  Jersey  Employers'  Liabil- 
ity Conamission  complains  in  its  1914  report  of  the  great  laxity 
in  the  reporting  of  accidents  by  employers.  " This  is  evident," 
it  says,  "from  the  fact  that  while  there  are,  according  to  the 
records  in  the  Department  of  Labor,  about  5,000  manufactur- 
ing employers  in  the  state,  we  have  only  received  reports  from 
about  1,000." 

This  may  reasonably  be  interpreted  as  an  acknowledgment 
that  there  is  probably  a  much  greater  frequency  in  accidents 
than  is  officially  registered.  Of  4,276  cases  entitled  to  com- 
pensation in  1913,  the  greater  part  were  settled  promptly. 
The  report  of  the  New  Jersey  Einployers'  LiabiUty  Commis- 
sion contains  no  statistics  or  explanations  of  the  causes  of  acci- 
dents. It  declares,  however,  that  "the  fact  that  of  all  the 
cases  reported  as  compensated,  93.2  per  cent,  were  settled 
automatically,  i.  6.,  without  reference  to  a  coiuii,  speaks  well 
for  the  law."  This  fact  evidently  shows  that  wilful  negligence, 
whether  in  the  form  of  intoxication  or  in  the  other  ways  de- 
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scribed  in  the  Act,  was  so  nearly  absent  as  a  factor  as  to  be 
dismissed  from  consideration.  The  merits  of  such  cases  as 
were  contested  are  shown  in  the  further  fact  that  of  a  total  of 
293  cases  taken  in  1913  to  the  Court  of  Appeals  (deducting 
12  cases  dismissed  or  compromised  before  the  final  hearing), 
only  three  cases  of  the  entire  nmnber  were  refused. 

The  reports  of  the  Massachusetts  Industrial  Board,  al- 
though not  giving  many  statistics  with  reference  to  the  ques- 
tion of  personal  fault,  nevertheless  present  certain  facts  of 
value.  From  July  1,  1912,  to  Jime  30,  1913,  there  were  in 
Massachusetts  a  total  of  84,694  non-fatal  accidents,  of  which 
72,862  were  insured.  During  the  same  period,  the  fatal 
accidents  totalled  474  of  which  290  were  insured.  Of  the  non- 
fatal accidents,  29,737,  or  33  per  cent,  of  the  total  number, 
were  caused  by  hand  labor,  11,375,  or  12  per  cent.,  by  machin- 
ery peculiar  to  special  industries,  8,417,  or  9  per  cent.,  were 
the  result  of  falls  of  various  kinds,  4,331,  or  4  per  cent.,  were 
eye  injuries,  and  102,  or  0.1  per  cent.,  were  occupational 
injuries  (diseases).  The  heaviest  causes  of  fatal  injuries  were 
due  to  railroad  equipment,  falls,  vehicles,  hand  labor,  elevators, 
electricity,  and  street  railways.  As  a  factor  entering  into  the 
causes  of  industrial  accidents,  the  report  states  that  "dusty 
trades,  industrial  poisons,  and  occupational  diseases  are 
responsible  for  an  annual  loss  in  the  United  States  of  $750,000,- 
000,  through  needless  diseases  and  disablements,  and  Massa- 
chusetts has  her  proportion  of  this  enormous  waste.  The 
great  majority  of  wage  earners  spend  at  least  one  third  of 
every  twenty  four  hours  in  the  factory,  mill,  or  shop.  Con- 
ditions in  many  of  them  are  such  that  the  worker  is  unable  to 
attain  fullest  efficiency  by  reason  of  the  conditions  which 
smroimd  him,  and  this  has  a  direct  bearing  upon  the 
number  of  accidents  or  the  quality  of  the  output  of  the 
worker.     .     .     ." 

Massachusetts  is  one  of  the  few  states  in  which  statistics 
have  been  officially  gathered  as  to  the  time  of  accident  hap- 
penings. The  1914  report  of  the  Industrial  Accident  Board  of 
that  state  gives  these  totals  of  the  days  on  which  fatal  accidents 
happened  during  the  year  in  the  industries  in  that  state: 
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Monday 72 

Tuesday 90 

Wednesday 76 

Thursday 79 

Friday 76 

Saturday 63 

Sunday 18 

In  view  of  the  assertions  frequently  made  that  Monday  is  the 
principal  accident  day,  due  to  the  effects  of  "Sunday  celebra- 
tion/' these  statistics,  showing  results  contrary  to  that  view, 
are  instructive.  The  statistics  given  for  the  year  for  non-fatal 
accidents  for  forty-one  industries,  transportation  systems  and 
occupations  in  Massachusetts  are: 

Monday 16,309 

Tuesday , 15,465 

Wednesday 14,871 

Thursday 15,014 

Friday 15,295 

Saturday 11,217 

Sunday 1,523 

Considered  as  an  aggregate  these  figures  would  seem  to  show 
that  more  non-fatal  accidents  happened  on  Monday  than  on 
any  other  day.  But  a  scrutiny  of  the  figures  applying  to  each 
industry  reveals  that  in  the  woolen  and  worsted  mills,  rubber 
factories,  print  works,  rope  and  cordage  factories,  and  in  other 
plants,  there  were  more  accidents  on  Tuesday  and  often  on 
Tuesday,  Wednesday,  and  Thursday,  than  on  Monday.  The 
Industrial  Accident  Board  notes  that  "except  for  Saturday 
and  Simday,  when  a  small  number  of  employees  are  working, 
the  daily  frequency  of  accidents  is  very  steady."  So  far  as 
wilful  negligence  (including  intoxication)  may  enter  into  the 
matter  of  personal  fault,  there  is,  judging  from  the  returns, 
hardly  any  of  it  admixed  with  the  causes  of  industrial  acci- 
dents in  Massachusetts.  •  Of  156  cases  contested  by  appeal  to 
the  arbitration  conmiittees  or  to  the  Courts,  from  July  12, 
1912,  to  June  30,  1913,  there  were  only  four  cases  in  which 
there  was  any  charge  of  intoxication,  and  in  only  two  cases 
were  claims  denied  on  that  ground. 
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In  Ohio  the  elective  Workmen's  Compensation  law  went 
into  operation  on  March  1,  1912,  and  the  later  enacted,  so- 
called  compulsory  law,  on  January  1,  1914.  The  1915  annual 
report  of  the  Industrial  Conunission  of  Ohio  states  that  for 
the  year  ended  November  15,  1914,  there  were  68,869  claims 
filed,  306  of  them  death  claims.  Of  these,  58,317  had  been 
disposed  of  by  that  date.  Under  the  head  of  "Causes  of 
Accidents,"  the  only  statistics  given  in  the  1915  annual  report 
are  these: 


Cftuae  to  wliioh  Aacribed. 


Percent, 
of  Total 


Falling  and  shifting  objects 

Maehinenr 

Hand  tools  and  simple  apparatus 

Nature  cl  material  used  or  similar  working  conditions 

Falls 

Carrying,  lifting,  or  handling  great  weights 

Transportation  on  tracks 

Transportation  not  on  trat^ 

Animals 

Suffocation  and  asphyxiation 

Sunstrokes  and  heat  prostration 

Intentional  violenoe  of  fellow  employee 

'  Intentional  violenoe  of  persons  not  employees 

Not  otherwise  classified 

Total 


Further  in  the  report,  however,  under  the  section  describing 
the  Board's  inspection  division's  activities  in  workshops  and 
factories,  the  emphasis  is  placed  upon  the  pressing  need  of 
safeguarding  machinery.  After  itemizing  26,662  inspections 
made,  the  report  comments:  "It  will  be  noted  from  the  above 
that  a  large  portion  of  the  work  of  the  division  during  the  past 
year  was  devoted  to  factory  inspection,  special  attention  having 
been  given  to  the  matter  of  safeguarding  machinery  and  the 
prevention  of  accidents.  Very  commendable  progress  has 
been  made  along  this  line,  there  being  a  marked  decrease 
in  the  number  and  the  seriousness  of  accidents  occurring  in 
industrial  establishments.''  There  are  various  other  remarks  in 
the  report  on  the  steps  taken  to  insure  better  and  safer  working 
conditions  for  the  workmen  in  the  industrial  establishments 
and  also  in  the  mines  of  Ohio.  The  whole  trend  of  this  report 
seems  to  remove  the  larger  number  of  accidents  from  the 
domain  of  personal  fault  and  places  the  responsibility  for 
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them  upon  lack  of  proper  safeguards  or  other  conditions  out- 
side of  the  control  of  the  workers. 

The  Wisconsin  Workmen's  Compensation  law  is  an  elective 
one;  by  June  30,  1914,  12,500  employers,  with  about  250,000 
employees,  were  under  its  provisions.  Reports  of  all  accidents, 
causing  disability  of  more  than  7  days,  together  with  the  cause 
and  nature  of  the  injuries,  are  required  from  employers. 
The  Wisconsin  law,  it  may  be  noted,,  penalizes  intoxication 
15  per  cent.  In  the  year  ended  Jime  30,  1913,  a  total  of 
8,224  accidents  were  reported  to  the  Industrial  Commission 
of  Wisconsin,  of  which  number  4,526  cases  were  reported  as 
not  being  subject  to  compensation  provisions.  Of  a  total  of 
3,571  cases  of  accidents  in  establishments  of  private  employers, 
2,781  cases  were  at  once  settled  and  compensation  was  paid 
by  those  employers  without  an  order  of  the  Industrial  Com- 
mission. This  would  clearly  appear  to  argue  that  all  of  those 
cases  were  of  so  manifestly  meritorious  a  nature,  that  no  charge 
of  wilful  misconduct  could  be  interposed  as  an  objection  to 
pa3rment.  Of  the  remainder  of  the  3,571  cases,  many  were 
cases  in  which  compensation  was  not  claimed,  and  in  other 
cases  the  hearings  were  still  open  or  the  claims  were  pending. 

During  the  year  ended  June  30,  1914,  there  were  reported 
to  the  Industrial  Commission  of  Wisconsin,  11,148  accidents. 
Of  this  niunber  10,127  accidents  in  establishments  of  private 
employers  were  imder  compensation,  and  of  these,  8,090  cases 
were  settled  and  compensation  paid  without  any  order  of  the 
Commission.  In  1,386  claims  the  cases  were  still  open;  in 
other  cases  hearings  were  still  pending,  and  in  777  cases  com- 
pensation was  not  claimed.  If  the  provision  (in  effect  since 
June,  1913)  whereby  an  employee  injured  because  of  intoxica- 
tion should  have  his  compensation  reduced  15  per  cent,  was 
inserted  on  the  supposition  that  drunkenness  was  a  frequent 
cause  of  accidents,  that  theory  has  been  anything  but  con- 
firmed by  the  returns.  The  records  of  the  Industrial  Commis- 
sion of  Wisconsin  show  that  in  only  4  or  5  cases  out  of  the  18,- 
139  cases  up  to  January  1,  1915,  has  the  employer  made  any 
claim  that  the  employee  was  intoxicated,  and  in  only  one  case 
has  the  Commission  foimd  that  the  injury  was  caused  by 
intoxication.    In  view  of  these  returns,  the  question  of  intoxi- 
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cation  is  not  to  be  seriously  considered  as  a  direct  cause  of 
industrial  accidents  in  Wisconsin. 

What,  then,  are  the  causes?  The  Industrial  Commission 
of  Wisconsin  devotes  may  pages  of  its  report  to  a  description 
of  the  work  it  has  done  in  placing  safety-promoting  informa- 
tion in  the  hands  of  employers.  This  information  deals  with 
the  safeguarding  of  machinery.  Numerous  employers,  the 
Conmiission  announce?,  are  adopting  these  safety  suggestions. 
"Many  companies  have  made  very  substantial  reductions  in 
accidents  as  compared  with  their  records  five  years  ago.  For 
instance,  the  Fairbanks-Morse  Manufacturing  Company  of 
Beloit,  has  reduced  accidents  72  per  cent.;  the  Chicago  and 
Northwestern  Railway  Company  over  30  per  cent.;  the  Illi- 
nois Steel  Company,  of  Milwaukee,  70  per  cent.;  the  Bucynis 
Company,  of  South  Milwaukee,  46  per  cent.;  the  A.  J.  Linde- 
man-Hoverson  Company  of  Milwaukee,  over  50  per  cent.; 
and  the  Allis-Chalmers  Manufacturing  Company  of  West 
Allis,  over  50  per  cent." 

Nevertheless,  even  with  this  widespread  co6peration  of 
many  employers,  violations  of  safety  and  sanitary  laws  on 
the  part  of  other  employers  persist.  Of  a  total  of  2,496 
establishments  inspected  in  the  year  ended  June  30,  1914, 
violations  were  found  in  1,487.  The  most  serious  aspect  of 
the  accident  situation,  the  Commission  reports,  is  the  large 
class  of  accidents  where,  in  nearly  every  case,  the  use  of  a 
mechanical  guard  is  impossible  by  reason  of  the  circumstances. 
The  following  is  a  list  of  such  accidents  during  the  31  months 
from  September  1,  1911  (when  the  safety  law  went  into  effect), 
to  April  1,  1914: 
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Number  oC  Aoddents. 


Danger  Points. 


Cnnes  and  derricki 

EziikMioiM 

EHcaping  steam 

Hit  by  flying  nails  and  chips 

Hit  by  hoisted  or  moving  objects 

HH  by  vduoles.  ears  or  trucks 

Hit  by  obieots  railing  from  piles 

Hit  by  famng  trees  or  limbs 

All  other  hits 

FaUs  downstairs 

Falls  from  ladders 

Falls  from  scaflfolds 

Falls  from  buildings 

Falls  into  excavations 

Falls  from  wagons,  cars,  etc 

Falls  from  boxes,  chairs,  etc 

Slipping  or  stumbling 

Falls  into  vats,  pits,  noles,  etc 

Falls  from  piles,  poles  or  trees,  etc 

Falls  from  tramways  and  trestles 

Falls  from  runways,  loading  platfonns,  etc, 

Other  fans 

Handjing  heavy  objects 

Teamins  and  trudong 

Animal  oites  and  kicks 

Hand  tools  and  uiparatus 

Stepinnjs  m  krwenng  on  nails,  etc 

Other  similar  causes 

Total .' 


The  Commission  comments  that  it  requires  only  a  glance  at 
these  accident  statistics  to  convince  one  of  the  impossibility 
of  framing  specific  laws  to  prevent  them  without  prohibiting 
most  of  the  operations  altogether,  and  says  that  the  problem 
of  prevention  lies  preeminently  with  this  class  of  accidents. 

The  reports  of  the  Industrial  Commission  of  California 
give  ample  statistics  and  explanatory  comment.  In  1911, 
a  law  called  the  Roseberry  Act,  was  passed,  but  it  was  recog- 
nized as  merely  a  crude  beginning.  Its  purpose  was  chiefly 
formative  and  educational.  The  Industrial  Accident  Board 
created  by  this  Act,  complained,  in  its  annual  report  for 
1912,  of  inadequate  powers  conferred  upon  it  by  the  Act. 
For  the  year  ending  December  31,  1912,  there  were  10,835 
accidents  reported.  These  represented  only  the  accidents 
causing  disability  of  more  than  7  days.  Of  the  10,835  acci- 
dents reported,  9,627  were  tabulated;  of  these  2,547  were 
railroad  accidents  (of  which  106  resulted  in  death  and  83  in 
permanent  disability),  and  7,080  accidents  in  other  industries 
causing  306  deaths  and  451  cases  of  permanent  disability. 
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Impressed  by  the  great  number  of  accidents,  the  California 
Industrial  Accident  Board  urged  in  its  report  that,  "Our 
statistics  show  that  in  California  we  kill  four  times  as  many  as 
we  should  but  California  has  done  nothing  in  the  way  of  safe- 
guarding its  working  people  against  needless  dangers.  There 
are  literally  no  laws  requiring  machinery  to  be  made  safe. 
If  the  legislature  will  give  the  Industrial  Accident  Board  power 
and  authority  to  make  the  employments  and  places  of  em- 
ployment as  safe  as  they  reasonably  can  be  made,  it  will 
imdertake,  within  five  years,  to  reduce  by  one  half,  the  niun- 
ber  of  serious  and  fatal  accidents  that  would  otherwise 
take  place,  and  greatly  to  diminish  injuries  of  a  minor 
character.     ..." 

In  1913,  there  were  12,031  accidents  in  CaUfomia  tabulated. 
These  were  all  accidents  causing  disability  of  more  than  7 
days.  Of  this  number,  890  resulted  in  permanent  injury,  and 
655  fataUy. 

The  legislature,  in  1913,  enacted  the  Workmen's  Compensa- 
tion Insurance  and  Safety  Act.  Under  this  law,  operative 
from  January  1,  1914,  the  Industrial  Accident  Commission 
was  created  to  supersede  the  Industrial  Accident  Board. 
The  Conmiission  formulated  new  rules  and  regulations  regard- 
ing the  reporting  of  accidents,  requiring  reports  of  every  acci- 
dent which  disabled  throughout  the  day  or  which  required 
medical  attention,  and  also  reports  from  every  employer  in 
California,  including  domestic,  farm,  and  casual  labor,  which 
branches  previously  had  not  been  covered. 

The  latest  published  annual  report  of  the  California  Indus- 
trial Accident  Conmiission  deals,  as  far  as  the  year  1914  is 
concerned,  with  the  first  six  months  of  that  year  only.  During 
this  period,  26,958  industrial  accidents  were  reported,  of  which 
14,589  were  non-compensable  cases.  Of  the  26,958  accidents, 
25,991  were  cases  of  temporary  injury,  698  cases  of  permanent 
injury,  and  269  were  cases  terminating  fatally.  There  were 
really  291  fatal  accidents,  but  the  Commission  explains  that 
considering  the  difficulty  of  getting  complete  information  in 
22  cases  it  uses  the  number  269  in  most  of  the  analytical 
tables. 

In    a   study    of   these    accidents,    the   Commission   says: 
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"Roughly  speaking,  the  causes  of  accidents  fall  under  two 
heads:  Those  accidents  that  are  caused  by  some  mechanical 
device  that  is  driven  by  man  or  horsepower;  the  other  large 
class  is  that  caused  by  some  form  or  condition  of  hand  labor. 
The  former  class  of  accidents  can  be  reduced  in  a  large  measure 
by  protective  devices;  the  latter,  by  a  campaign  of  education 
that  will  teach  the  employees  that  it  is  bad  to  lose  money  and 
time,  but  it  is  worse  to  suffer  pain  and  mutilation  of  the  body.'' 
Of  the  291  fatal  accidents,  the  largest  number,  48,  occurred 
on  general  construction  work;  38,  on  steam  railways;  33,  in 
the  lumber  industry;  29,  in  mining  and  smelting;  27,  in  agri- 
culture; 23,  in  power  and  light  manufacturing  and  distribu- 
tion; 19,  in  wharfing  and  shipping;  and  the  remainder  in 
various  industries.  The  Commission  calls  particular  attention 
to  the  accident  mortaUty  in  agriculture,  and  explains  that 
machinery  is  used  so  extensively  on  ranches  and  in  dair3dng 
and  kindred  pursuits,  that  serious  mangling  by  a  mowing  or 
pumping  machine  is  not  infrequent.  Working  around  danger- 
ous animals  is  also  a  cause  of  injury  or  death,  the  Commissioii 
notes,  as  the  returns  show.  The  causes  of  the  fatal  accidents 
in  California  during  the  first  six  months  of  1914,  are  thus  given: 

Causes  of  Fatal  Accidents. 

Numbers. 

Falling,  Rolling  and  Flying  Objects 66 

Falling  rocks,  Jimbs  and  pieces  of  timber 24 

Cave-ins 18 

Rolling  poles  from  cars 15 

Unloading  and  moving  objects  in  shop 9 

Collisions  and  Derailments 60 

Run  over  by  train  or  vehicle 28 

Hit  by  train  or  vehicle 19 

Collision  of  trains,  cars  and  vehicles 9 

Run  over  by  trains  while  boarding 2 

Rim  over  by  "skip"  in  mine 1 

Derailment  of  coaches 1 

Falls 57 

Into  unprotected  skylights  and  from  unprotected  scaffolds, 

etc 37 

Into  shafts  and  from  ladders 9 

Slipping  and  falling 5 

Due  to  collapse  of  staging 4 

Due  to  shock 1 

While  jumping  from  train 1 
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Dangerous  Substances 48 

Contact  with  live  wires 22 

Gas  explosions  and  blastings 10 

Poisoning  gases 8 

Explosions  of  boilers  and  steam  pipes 5 

Infections  from  nail  wounds 2 

Squirrel  poison 1 

Drowned 27 

Machinery  and  its  parts 11 

Unprotected  revolving  shafts 3 

Unprotected  belts  and  pulleys 2 

Unprotected  circular  saws 2 

Unprotected  flywheels 2 

Unprotected  gears 1 

Defective  becket 1 

Elevators,  hoisting  apparatus,  lines,  etc 10 

Altercations 6 

Animals 2 

Cause  unknown 2 

Tool 1 

Intoxication  and  falling  into  shaft 1 

Total 291 

It  will  be  noted  from  the  foregoing  table  that  flying,  rolling, 
and  falling  objects  caused  the  largest  number  of  deaths,  and 
that  unprotected  places  and  apparatus  were  also  a  large  cause. 
There  is  only  one  case  of  wilful  misconduct,  imder  the  form 
of  intoxication,  noted.  The  causes  of  accidents  in  California 
resulting  in  permanent  injury  were,  in  general,  the  same,  as 
follows: 

Causes. 

19  Number. 

Power-driven  machines 250 

Shopwork,  handling  heavy  objects,  flying  fragments  and  falling  bodies    251 

Collisions,  falls  from  ladders  and  on  stairs,  janmied  in  doors 86 

Tools 62 

Elevators,  derricks,  winches 59 

Animals 9 

Unknown 1 

Total 698 
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Many  of  these  accidents,  especially  to  the  eyes,  the  Commis- 
sion says,  could  be  avoided  by  very  simple  and  inexpensive 
means.  ^^It  is  generally  thought,"  the  Commission  states, 
"that  the  major  part  of  those  killed  and  permanently  injured 
are  men  who  are  old  and  clumsy,  or  who  have  grown  careless 
with  years.  The  contrary  is  true.  Industry,  like  war,  crushes 
the  flower  of  its  army.  According  to  graph  No.  V,  254,  or 
approximately  36  per  cent,  of  those  who  received  permanent 
injuries,  were  20  years  of  age.  No  distinction  of  sex  is  recog- 
nized; but  12  girls  and  women  are  numbered  among  those  who 
were  crippled  by  machinery.  The  average  age  of  those  per- 
mantotly  injured  was  34  years." 

Of  the  25,991  temporarily  disabled  in  California  during  the 
first  six  months  of  1914,  the  principal  causes  were: 

Causes.  Number. 

Hand  labor 7,572 

Falls 4,051 

Falling  objects 3,438 

Eyes 2,109 

Machinery 1,330 

Nails 1,324 

Bums  and  scalds 1,079 

Vehicles 951 

Infections 805 

The  causes  of  the  remainder  of  the  cases  given  in  the  table  were 
animals,  railroad-equipment,  glass,  saws,  elevators,  electricity, 
street  railways,  and  various  effects  of  power-driven  machinery. 
Of  the  3,959  injuries  received  in  six  months,  in  general  con- 
struction, the  report  says  that  "the  common  hazard  of  general 
construction  is  poor  staging  quickly  constructed,  a  one-  or 
two-plank  scaffold  with  no  guards,  lax  rules  governing  the 
disposition  of  refuse  lumber,  bricks,  etc.,  new  stairways  and 
openings  left  improtected."  The  same  hazards,  the  report 
states,  iTtrere  responsible  for  the  3,312  injuries  to  workmen,  in 
six  months,  in  the  construction  and  operation  of  steam  i'ail- 
ways  in  California. 
An  instructive  table,  presented  in  the  California  report,  is 
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that  dealing  with  the  frequency  of  non-fatal  accidents  occa- 
sioning temporary  disability,  by  the  day  of  the  week.  The 
25,991 'such  accidents  during  the  first  six  months  of  1914 
occurred  by  days  as  follows: 

Sunday 1,339 

Monday 4,431 

Tuesday 4,236 

Wednesday 3,919 

Thursday 3,997 

Friday 4,118 

Saturday 3,874 

Unknown 77 

Total 25,991 

These  statistics  show,  like  those  of  Massachusetts,  a  fair 
degree  of  daily  uniformity  in  the  frequency  of  accident  occur- 
rences. Tuesday's  and  Friday's  lists  are  almost  as  large  as 
Monday's,  and  on  certain  other  days  the  number  is  not  far 
behind.  No  substantiation  is  foimd  in  these  returns  for  the 
extreme  assertion  so  often  made  that  the  bulk  of  accidents 
happen  on  Monday  and  are  the  result  of  the  use  of  alcohol  on 
Sunday.  The  Cahfornia  report  gives  no  interpretation  of  the 
figures,  but  the  explanation  offered  by  Dr.  I.  M.  Rubinow  in 
his  volume  ** Social  Insurance"  has  force.  **The  suggestion 
has  never  been  offered,"  he  says,  "that  changes  of  occupation 
occur  usually  at  the  end  of  the  week  and  the  new  work  is  begun 
on  Monday,  and  the  lack  of  familiarity  with  the  new  machine 
or  with  the  new  place  of  work  is  a  fruitful  cause  of  accidental 
injuries.     ..." 

The  California  Industrial  Accident  Commission  notes  with 
satisfaction  that  since  January  1,  1914,  3,019  farmers,  484 
employers  of  domestic  labor,  and  344  employers  of  casual 
labor  have  voluntarily  accepted  the  provisions  of  the  Compen- 
sation Adt,  bringing  under  its  protection  approximately  30,000 
casual,  domestic,  and  farm  laborers.  The  report  points  out 
the  frequent  risks  confronting  these  laborers  in  the  performance 
of  duty. 

The  Nevada  Workmen's  Compensation  Act  is,  like  that  of 
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Michigan,  elective,  but  compulsory  as  to  public  employees. 
By  December  31,  1914,  there  were  813  employers  and  10,709 
employees  under  its  provisions.  The  1915  annual  report 
covers  18  months,  from  July  1,  1913,  the  time  the  Nevada 
Industrial  Commission  began  operations,  to  December  31, 
1914.  During  this  period  there  were  1,849  accidents,  of  which 
number  986  incapacitated  the  injured  worker  less  than  2  weeks, 
and  63  fatal  cases.  Of  the  total  number  of  accidents,  707  were 
compensatory.  The  greatest  number  of  accidents — 1,270 — 
occurred  in  mining.  The  report  gives  no  specific  statistics  or 
explanatory  remarks  throwing  light  on  the  causes  of  the 
accidents.  It  says,  however,  that  very  few  claims  were  sub- 
mitted which  were  without  foundation,  and  that  most  of  those 
without  basis  were  filed  under  a  misconception  of  the  provisions 
of  the  law. 

The  annual  report  of  the  Industrial  Insurance  Department 
of  the  State  of  Washington  gives  a  mass  of  itemized  informa- 
tion, accompanied  by  many  tables  of  statistics.  The  Work- 
men's Compensation  Act  in  this  state  is  now  in  its  fourth  year 
of  operation.  By  September  20,  1914,  there  were  approxi- 
mately 9,980  firms  and  individuals,  employing  176,420  work- 
men, imder  its  provisions.  From  Ocfober  1,  1911,  when  the 
law  went  into  effect,  to  September  30,  1914,  there  were  43,321 
accidents  reported,  974  of  them  fatal.  Of  the  43,321  accidents, 
31,320  claims  were  passed  for  final  settlement. 

To  what  varying  elements  of  fault  were  the  bulk  of  these 
accidents  due?  The  1914  report  gives  this  table  of  statistics 
for  the  fiscal  years  1913  and  1914,  considered  with  regard  to  the 
dominant  factor  in  each  case: 


Fiscal  Tear  1013. 

FMcal  Tear  1914. 

Fault. 

Nimiber. 

Percent. 

Number. 

Per  Cent 

I^M^rtn^f. 

8.543 

951 

303 

90 

12 

30 

2.451 

69.0 

7.8 

2.4 

.7 

.1 

.2 

19.8 

10.279 
906 
399 
31 
18 
25 
928 

81.7 

Workman*!  fawH 

7.2 

3.2 

Employer*!  fault 

.2 

Forenuui'!  AmiH 

.1 

Third  pmnn'ti  fault 

.2 

Fact!  not  aaoertainable 

7.4 

Total 

12.380 

100.0 

12.586 

100.0 
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In  its  first  annual  report,  that  for  1912,  the  Industrial 
Insurance  Commission  of  the  State  of  Washington,  under  the 
sub-heading  of  "Intoxication,"  reported:  "Framers  of  com- 
pensation acts  in  other  states  and  of  the  Federal  bills  for  rail- 
way employees  engaged  in  interstate  conmierce  have  devoted 
considerable  attention  to  intoxication  as  productive  of  work 
accidents.  The  records  of  this  Commission  do  not  show  many 
cases  of  intoxication.  In  one  instance,  a  section  worker,  while 
in  an  intoxicated  condition,  had  evidently  laid,  down  on  the 
track  of  a  logging  railroad,  and  lost  an  arm  from  being  run 
over  by  an  engine.  In  instances  of  reported  intoxication  the 
workman  has  denied  it,  although  admitting  having  had  a  glass 
of  beer  or  two  or  the  like.  The  question  is  invariably  raised 
'what  degree  of  intoxication  should  be  necessary  to  either  bar 
a  claim  or  result  in  some  penalizing  reduction?'  " 

If  intoxication  did  not  enter  as  a  causative  factor,  what 
did?  The  1913  report,  explaining  that  its  figures  were  based 
as  accurately  as  possible  upon  the  reports  of  employers  and 
employees,  declared  that  72.4  per  cent,  of  all  accidents  were 
reported  to  have  occurred  under  conditions  where  safeguards 
were  not  applicable,  and  that  in  only  22.8  per  cent,  of  the 
accidents  were  safeguards  considered  applicable.  The  Com- 
mission systematically  distributed  information  among  em- 
ployers as  to  safety  protective  apparatus  and  measures,  and 
in  May,  1914,  began  organizing  safety  conmiittees  in  the 
various  mills,  factories,  machine  shops,  and  logging  camps. 
The  results,  it  announces,  have  been  gratifying;  in  1914  onlj' 
26.4  per  cent,  of  all  accidents  were  mechanical,  compared  with 
32  per  cent,  in  1913.  Of  3,200  mechanical  injuries  in  the  fiscal 
year  1914,  there  were  247  occurring  on  machines  that  were 
not  safeguarded.  The  Commission  points  out  that  the  labor- 
ing class  in  the  State  of  Washington  is  drawn  from  all  countries 
in  Europe,  and  that  in  a  majority  of  cases,  the  workmen  are 
at  first  unable  to  understand  the  directions  of  the  superinten- 
dent or  foremen,  "and  are  ignorant  of  the  dangers  of  wearing 
loosely-fitting  or  torn  clothing  around  moving  machinery, 
as  well  as  the  hazards  of  the  machines." 

In  the  case  of  the  9,386  non-mechanical  injuries  in. the  State 
of  Washington  in  the  fiscal  year  1914,  the  main  causes  are 
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the  same  as  in  certain  other  states.    The  greatest  single  factor, 
was  falling  and  moving  objects,  causing  2  J26  injm'ies.    Next 
came  falls  with  a  record  of  1,882  accidents.    Heat  and  elec- 
tricity caused  306  accidents,  and  miscellaneous,  4,472. 

Of  the  industries,  lumbering,  milling,  etc.,  produced  6,957 
of  the  total  of  12,618  temporary  total 'disabilities,  likewise 
the  largest  number  of  temporary  partial  disabilities  (101  in 
174),  also  745  of  the  1,478  permanent  partial  disabilities,  and 
165  of  the  350  fatal  accidents.  The  Commission's  1914  report 
elucidates  these  facts.  It  says:  "We  wish  to  call  the  attention 
of  the  employers,  engaged  in  the  logging  industry,  particu- 
larly, to  the  hazards  of  defective  lines  and  lead  traps  on  blocks. 
In  a  great  many  cases  parts  of  old  defective  cable  are  used  to 
fasten  the  blocks,  with  the  result  that  the  fastenings  break 
as  soon  as  they  are  subjected  to  a  heavy  strain.  A  number  of 
accidents,  occurring  in  connection  with  logging  railway  opera- 
tions, is  due  to  lack  of  blocking  in  the  frog  and  guardrails  and 
the  antiquated  equipment  in  use.  Devices  which  have  been 
discarded  by  the  railway  companies  years  ago,  as  being  too 
hazardous,  are  still  being  used  on  some  of  the  logging  railways.'' 

These  returns  from  the  oflScial  reports  of  the  Commission  of 
a  number  of  states  present  statistics  the  accuracy  of  which  is 
open  to  no  question.  To  present  the  facts  concerning  accidents 
on  railways  and  in  mines  would  necessitate  much  space,  and 
would  too  greatly  extend  an  article,  already  long;  therefore,  these 
branches  of  the  subject  must  be  left  to  a  further  article.  The  fore- 
going facts,  however,  may  justify  certain  general  conclusions. 

One  is  that  the  assumption  that  at  least  50  per  cent,  of  all 
industrial  accidents  are  due  to  inherent  risks  of  industry  is 
not  overdrawn,  but  is  a  conservative  statement  of  the  facts. 
True,  protective  devices  are  being  constantly  introduced,  but 
there  still  remains  the  large  and  dangerous  field  where  safe- 
giiards  are  not  applicable.  And  while  the  different  commis- 
sions are  actively  pushing  the  campaign  for  safety  apparatus, 
a  new  factor,  apparently  making  for  accidents,  has  been  intro- 
duced in  industry.  This  is  the  "speeding-up"  system,  com- 
pelling workers  to  labor  at  nerve-racking  speed.  The  reports 
of  the  Interstate  Commerce  Commission  show  that  excessive 
speed  required  is  one  of  the  greatest  causes  of  accidents. 


Digitized  by 


Google 


694  American  Statistical  Association,  [92 

Evidently,  the  House  Committee  on  Labor  (63d  Congress,  2nd 
Session),  after  taking  much  testimony  on  the  subject  of  "eflfi- 
ciency  systems,"  thought  so,  too;  in  the  preamble  of  a  bill 
forbidding  the  "speeding-up"  system  in  government  plants, 
"speeding-up"  was  condemned  as  productive,  among  other 
effects,  of  accidents.  In  the  Army  and  Navy  Appropriation 
Bill,  passed  March  4,  1915,  Congress  inserted  a  provision 
prohibiting  the  employment  of  the  "speeding-up"  system  in 
government  plants. 

A  second  conclusion  is  that,  although  personal  fault  may, 
in  its  aspects  of  ignorance,  carelessness,  and  inexperience, 
account  for  a  given  number  of  accidents,  yet  it  is  a  very  minor, 
almost  a  negligible  factor,  as  far  as  wilful  misconduct  is  con- 
cerned. The  returns  show  that  deliberate  recklessness  or  in- 
toxication is  not  frequent  as  a  cause  of  accidents,  and  in  fact 
is  so  exceedingly  slight  as  not  to  require  serious  consideration 
in  the  analysis  of  the  immense  number  of  accidents  occurring 
in  the  United  States  annually. 

This  conclusion  seems  to  be  further  borne  out  by  the  statis- 
tics in  the  federal  report  dealing  with  the  cases  under  the 
United  States  Workmen's  Compensation  Act  of  1908.  Of 
406  contested  cases  in  four  years  (in  the  total  number  of  acci- 
dents, the  majority  of  the  claims  of  which  were  allowed)  negli- 
gence or  misconduct  was  alleged  in  80  cases,  and  in  only  one 
case  was  intoxication  charged,  and  that  charge  was  not  sub- 
stantiated by  the  courts. 

A  third  conclusion  is  that  the  number  of  accidents  is  much 
greater  than  has  been  usually  supposed.  The  reports  of  a 
number  of  the  commissions  refer  to  the  fact  that  they  do  not 
by  any  means  receive  reports  of  all  accidents,  and  that  their 
lists  are  but  partial.  In  addition,  the  process  of  covering 
accidents  in  agriculture  has  only  just  been  begun.  This,  hith- 
erto, has  been  an  entirely  neglected  field,  and  to  a  large  extent  is 
still.  From  the  scanty  statistics  at  hand,  it  is  not  even  pos- 
sible to  make  a  conjecture  what  the  approximate  total  in 
agriculture  is.  Rural  regions  present  an  entirely  different 
social  environment  from  that  of  cities,  yet  accidents  occur  there 
as  in  industrial  centers,  on  railroads,  or  in  mines,  although 
what  the  proportion  is  remains  a  problem. 
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REVIEWS  AND  NOTES. 


Economic  Cydes:  Their  Law  and  Cause,    By  Henry  Ludwell  Moore.    New 
York:  The  Macmillan  Company,  1914.     Tp.  viii,  149.     $2.00  net. 

In  his  study  of  Economic  Cydea  Professor  Moore  has  given  added  proof 
of  the  fruitfidness  of  the  mathematical  methods  of  curve  fitting  and  meas- 
urement of  correlation  when  applied  to  economic  statistics.  In  his  search 
for  the  law  and  cause  of  economic  cycles  he  has  subjected  the  available 
statistics  of  rainfall,  crop  yields  per  acre  and  total  production,  crop  prices, 
pig-iron  production,  and  general  prices  to  rigorous  examination,  first,  to 
determine  the  cycles  if  there  be  cycles,  and  second,  to  determine  the  degree 
of  correlation  existing  between  the  various  series  of  statistics  beginning 
with  rainfall  and  ending  with  general  prices,  the  last  named  series  being 
taken  as  the  best  barometer  of  the  ebb  and  flow  of  business. 

Professor  Moore  formulates  the  law  of  economic  cycles  as  discovered 
in  his  investigation  as  follows:  ''The  weather  conditions  represented  by 
the  rainfall  in  the  central  part  of  the  United  States,  and  probably  in  other 
continental  areas,  pass  through  cycles  of  approximately  thirty-three  and 
eight  years  in  duration,  causing  like  cycles  in  the  3rield  per  acre  of  the  crops; 
these  cycles  of  crops  constitute  the  natural,  material  current  which  drags 
upon  its  surface  the  lagging,  rhythmically  changing  values  and  prices  with 
which  the  economist  is  more  inmiediately  concerned"  (p.  149). 

In  judging  the  validity  of  the  author's  conclusion  the  statistical  methods 
used  are  decisive.  Professor  Moore  truly  says  that  ''the  literatxire  in 
which  rhythmic  phenomena  are  treated  in  a  statistical  way  teems  with 
fallacies  and  uncertainties.  .  .  for  the  method  frequently  adopted  of 
smoothing  the  data  is  so  arbitrary  that  one  is  at  a  loss  to  know  whether, 
after  aU,  the  alleged  periodicity  may  not,  in  fact,  be  due  to  the  process 
of  smoothing;  and,  in  addition,  one  is  left  in  doubt  as  to  whether  an  indefi- 
nite number  of  cycles  other  than  the  particular  one  deduced  might  not, 
with  equal  or  greater  probability,  be  obtained  from  the  same  data"  (p.  7). 
The  method  selected  in  the  present  instance  is  that  of  fitting  a  multiple 
sine  function  to  the  data,  called  harmonic  analysis.  The  reviewer  knows 
of  no  method  that  better  satisfies  the  requirements  or  is  more  rigorous  than 
the  one  applied.  The  Pearsonian  coefficient  is  used  for  measuring  the 
correlation.    This  is,  also,  the  best  available  method. 

The  study  opens  with  an  examination  of  the  data  of  annual  rainfall 
in  the  Ohio  Valley  for  the  period  1839-1910.  There  is  no  secular  trend, 
but  there  is  a  cyclical  variation  which  is  closely  described  by  a  function 
(consisting  of  the  first  five  terms  of  Fourier's  series)  showing  periods  of 
33,  16.5,  8  and  4  years,  with  the  33  and  8  year  periods  most  strongly 
marked.  The  flection  thus  derived  is  found  to  fit,  also,  the  rainfall  data 
of  Illinois,  a  section  more  .representative  of  American  cereal  production 


Digitized  by  CjOOQ IC 


696  American  SUUistical  AssocicUion.  [94: 

than  Ohio,  for  the  period  1870-1910.    The  coefficient  of  correlation  for 
the  two  series  of  annual  rainfall  in  Ohio  and  Illinois  for  41  years  is  0.600. 

The  relation  of  crop  yidds  per  acre  to  rainf afi  in  Sfinois  is  then  investi- 
gated. The  crops  considered  are  com,  oats,  hay,  and  potatoes,  constituting 
93  per  cent,  of  ^e  crop  acreage  and  96  per  cent,  of  the  crop  value  in  1912. 
Wheat  is  omitted  ''because  both  spring  and  winter  wheat  are  grown  in 
the  state,  and  the  statistics  of  their  relative  yield  and  price  are  not  given 
in  the  published  material  for  the  long  record  covered  in  our  investigation." 
The  secular  trend  in  the  3deld  per  acre,  which  is  considerable  only  in  the 
case  of  com,  is  eliminate  from  each  series.  The  figures  thus  obtained 
are  correlated  with  monthly  rainfall  statistics  of  the  same  years.  The 
months  showing  the  Merest  coefficients  of  correlation  for  a  given  crop 
are  combined  and  called  the  "critical  period''  for  that  crop.  The  coeffi- 
cients of  correlation  for  the  rainfall  of  the  critical  period  of  com  and  the 
''cycles"  of  com  yield  per  acre  (t.  e.,  secular  trend  eliminated)  is  0.589; 
for  oats,  0.290;  for  hay,  0.620;  for  potatoes,  0.666.  These  high  coefficients 
indicate  that  yield  per  acre  is  to  a  very  great  degree  dependent  upon  the 
rainfall  of  the  critical  period.  Of  course,  the  coefficient  merely  tells  u» 
that  the  two  series  fluctuate  together;  common  observation  must  be  relied 
upon  to  designate  the  cause  and  the  effect. 

The  data  for  the  four  crops  are  then  combined  to  get  indices  of  crop- 
yield  in  general,  allowance  being  made  for  the  different  degrees  of  fluctua- 
tion by  using  the  respective  standard  deviations  as  the  imits  of  measure- 
ment. The  general  crop  indices  thus  found  are  correlated  with  the  mean 
effective  rainfall  of  the  critical  periods.  The  resulting  coefficient,  r«  0.584, 
shows  that  the  yields  of  representative  crops  and  rainfall  are  highly  corre- 
lated. 

The  final  stage  of  the  first  part  of  the  investigation  is  reached  in  an 
examination  of  the  accuracy  with  which  the  rainfall  curve  having  33  and 
8  year  cycles  describes  the  crop  yield  per  acre.  Professor  Moore  recognizes, 
that  the  rigorous  method  is  to  obtain  the  curve  describing  the  crop  yield 
independently  and  then  compare  the  curve  found  with  the  rainfall  curve. 
The  laboriousness  of  the  rigorous  process  caused  him  to  use  a  substitute 
method,  t.  e.,  to  fit  the  function  describing  the  rainf  all  cycles  to  the  yield 
data.  Since  the  yield  data  satisfy  a  reasonable  test  of  fit  the  author  con- 
cludes that  "the  yield  per  acre  and  the  rainfall  of  the  critical  season  are 
highly  correlated;  the  rhythmical  movements  of  the  yield  and  of  the  effect- 
ive rainfall  may  be  accurately  described  by  a  compound  cycle  of  33  and  8 
years  with  their  semi-harmonics;  and  the  3rield  curve  reproduces  the  general 
characteristics  of  the  curve  of  effective  rainfall"  (p.  55).  This  conclusion 
appears  to  be  justified.  It  is  an  extension  of  the  finding  of  Professor  J. 
Warren  Smith,  Sectional  Director  of  the  U.  S.  Weather  Bureau,  who  said 
in  the  1903  Year  Book  of  the  Department  of  Agriculture:  "If  one  knows. 
the  precipitation  during  the  month  of  July  over  the  great  corn-producing 
district  he  can  estimate  the  yield  of  the  season  very  closely."  Professor 
Smith's  study,  to  which  Professor  Moore  does  not  refer,  covered  the  ei^t 
leading  com  states  for  the  period  1888-1902;  average  3deld  per  acre  was. 
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oomparod  graphioally  with  the  average  precipitatkm  in  June,  J|ily,  and 
August.  In  the  Monthly  Weather  Bulletin  for  February,  1914,  Profeesor 
Smith  continued  the  study,  this  time  using  the  Pearsonian  coefficient  of 
correlation.  He  found  that  for  the  eight  states  during  the  period  1888-1912 
the  yield  of  com  per  acre  and  the  rainfall  in  July  gave  a  coefficient  of  0.78. 
In  an  article  on  ''Correlation  of  the  Weather  and  the  Crops"  (Jaum.  Roy. 
SUU,  Soc.f  Vol.  70,  pp.  5  et  seq,),  Mr.  R.  H.  Hooker  made  a  more  refined 
study  in  which  he  measured  the  con^ation  between  crops  and  (a)  rainfall, 
and  (b)  accumulated  temperatures  above  42®,  based  on  English  data. 

Demand  curves  for  each  of  the  four  representative  crc^  were  found  by 
o(»rrelat]ng  the  percentage  change  in  production  each  year  in  the  United 
States,  as  compared  with  the  production  of  the  preceding  year,  with  similar 
percentage  changes  in  the  prices  per  unit.  The  coeffidents  are,  for  com, 
-0.789;  for  hay,  -0.715;  for  oats,  -0.722;  for  potatoes,  -0.856.  Para- 
bolas of  the  third  degree,  y =a+6a;+ca^+dx*,  are  fitted  to  the  data,  giving 
the  laws  of  demand  for  each  crop.  The  negative  correlation  coefficients 
indicate  that  the  demand  curves  slope  downward  toward  the  right,  so  that 
''the  amount  demanded  increases  with  a  fall  in  price  and  diminishes  with 
a  rise  in  price."  The  reviewer  has  found  similar  demand  curves  to  those 
found  by  Professor  Moore.  In  contrast  to  agricultural  products,  the 
demand  curve  for  pig-iron  slopes  upward  toward  the  right;  Uie  correlation 
coefficient  for  percentage  changes  in  production  and  in  price  being  +0.537. 
The  high  negative  coefficient  found  for  each  of  the  four  crops  proves  that 
Mitchell  was  in  error  when  he  said:  "The  relations  between  physical  pro- 
duction and  pecuniary  value  are  decidedly  irregular  with  agricultural 
products."     (Business  Cycles,  p.  239.) 

But  are  price  changes  of  each  of  the  four  crops  in  the  United  States 
as  closely  correlated  (inversely)  with  changes  in  yield  per  acre  as  they 
are  with  changes  in  total  production?  They  are;  since  the  coefficients  for 
price  changes  and  changes  in  yield  are,  for  com,  —0.815;  for  hay,  —0.656; 
for  oats,  -0.718;  for  potatoes,  -0.873. 

The  fluctuations  in  the  3deki  per  acre  of  the  four  representative  crops 
in  the  United  States  correspond  to  the  fluctuations  in  Illinois,  the  coeffi- 
cients figured  for  annual  differences  ranging  from  0.745  to  0.855. 

But  is  the  yield  per  acre  of  the  four  crops  taken  really  representative 
of  the  yield  of  crops  in  general  in  the  United  States?  Statistics  of  the 
yield  per  acre  of  nine  crops  are  available  for  the  period  1870-1911,  including 
all  the  leading  cereals,  hay,  potatoes,  and  cotton.  Constructing  a  series 
of  weighted  index  nimibers  of  the  jrield  of  the  nine  crops  and  correlating 
with  a  similar  series  constructed  for  the  four'  supposedly  representative 
crops  the  extremely  high  coefficient  resulting,  0.960,  assures  us  that  the  four 
crops  are  really  representative. 

Professor  Moore  next  considers  the  question  of  the  association  of  the 
fluctuations  in  yield  per  acre  of  the  nine  crops  and  the  fluctuations  in  the 
volume  and  activity  of  trade  and  industry.  Pig-ircm  production  and  gen- 
eral whcdesale  prices  (Aldrich  and  LabcHr  Bureau  series)  are  used  as  bunness 
barometers.    Instead  of  using  the  annual  figures  of  crop  yield,  iron  produce- 
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tion,  and  general  prioes  the  author  uses  three-year  averages,  e.  g.,  the  crop 
3deld  for  1895  is  the  average  for  1894-^-^,  that  for  1896  is  the  average 
for  1895-6-7,  etc.  After  eliminating  the  linear  secular  trend  in  each  of 
the  three  series  of  three-year  averages  he  obtains  "cycles"  of  yield,  iron 
production,  and  prices.  The  di£ferences  between  the  original  annual  fi^^ 
ures  and  the  three-year  averages  for  corresponding  years  are  called  "de- 
viations." The  deviations  of  yield  and  (1)  of  iron  production  and  (2)  of 
general  prices  are  positively  correlated  to  a  moderate  degree. 

The  vital  question  now  at  issue  is  this*:  are  the  crop  yield  cycles  (as  de- 
fined in  the  preceding  paragraph)  matched  by  similar  cycles  in  iron  produc- 
tion and  general  prices?  If  so,  do  the  cycles  come  in  concurrent  yean 
or  is  there  a  lag  in  iron  production  and  prices?  Computation  of  the  coefll- 
cients  of  correlation  gives  the  following  table: 


Lm  of  (1)  ud  (2)  behind  orop  yield. 

CyelesofyMldperamof 

Sum 
yeer. 

lirr. 

2yr. 

Syr. 

4yr. 

Syr. 

0  ozopi  oomUted  witli  efdm  of 

0.6S6 

0.719 

0.718 

0.M7 
0.780 

0.672 
0.800 

(2)  QraenI  prioet 

0.710 

The  conclusions  drawn  by  Moore  from  the  table  of  coefficients  are  that 
cycles  in  crops  precede  cycles  in  pig-iron  production  by  two  years  and 
cycles  in  general  prices  by  four  years. 

The  differences  between  the  coefficients  are  not  large  enough  to  war- 
rant a  conclusion  as  to  the  number  years  of  lag  for  mayimum  correlation. 
Computation  of  the  coefficients  of  correlation  between  first  differences  of 
the  cycles  would  be,  however,  a  test  of  greater  significance.  The  radical 
drop  of  pig-iron  production  in  a  year  of  depression,  as  compared  with  the 
drop  in  prices  on  crops,  and  the  averaging  of  non-homogenous  years,  e.g., 
two  years  of  great  activity  and  one  year  of  great  depression  (for  instance 
1906,  1907,  1908),  makes  a  conclusion  based  on  the  sise  of  the  coefficients 
between  three  year  averages  of  doubtful  value.  In  correlating  three-year 
averages  instead  of  the  annual  fiigures  Professor  Moore  is  reaJly  measure 
ing  the  cumulative  effects  of  three  years  of  good  or  bad  crops  on  business 
conditions  as  represented  by  iron  production  and  prices.  The  coefficients 
for  the  annual  figures  and  for  first  differences  would  have  been  more  in- 
teresting and  significant. 

Statisticians  and  economists  are  deeply  indebted  to  Professor  Mooie 
for  his  fine  work  in  developing  the  statistical  complement  of  pure  economics. 

Colorado  College.  Wabbbn  M.  Pbbsonb. 

Some  Aspects  of  the  Tariff  Questum.    By  Frank  William  Taussig,  Ph.  D., 
Litt.  D.    Harvard  University  Press,  Cambridge,  1915.    Pp.  366. 
Professor  Taussig  begins  his  exposition  with  abri^  but  sufficient  state- 
ment of  the  theory  of  international  trade  and  tariff  restrictions  on  such 
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trade,  covering  some  fifty  pages.  In  the  first  chapter  is  discussed  the  effect 
of  protective  duties  upon  imports  and  domestic  prices.  In  the  second, 
attention  is  given  to  the  argument  for  Protection  to  Young  Industries,  The 
third  is  devoted  to  a  study  of  The  Principle  of  Comparative  Advantage. 
These  chapters  constitute  Part  I.  In  the  rest  of  the  book  are  considered 
in  detail  some  of  the  principal  lines  of  industry  aroimd  which  the  tariff 
controversy  has  raged  and  which  illustrate  principles  set  forth  in  the  intro- 
ductory chapters:  in  Part  II,  Sugar;  in  III,  Iron  and  Steel;  in  IV,  Textiles. 

In  discussing  the  tariff  on  sugar,  something  is  said  of  the  effect  of  the 
remission  of  duty  on  sugar  from  Hawaii,  prDvided  for  in  the  reciprocity 
treaty  of  1876.  It  is  pointed  out  that  most  of  the  supply  still  had  to  be 
got  from  less  favored  producers;  that  the  price,  therefore,  did  not  fall  be- 
cause of  the  remission;  that  the  United  States  Treajsury  lost  and  the  Hawai- 
ian planters  gained  by  the  arrangement.  They  were,  in  effect,  included 
within  the  fold  of  the  American  protective  system.  The  revolution  in 
Hawaii,  leading  eventually  to  annexation,  is  attributed  in  large  part  to  the 
desire  of  Hawaiian  sugar  interests  for  a  permanent  favored  place  in  the 
American  market,  a  desire  stimulated  by  their  temporary  loss  of  protection 
under  the  McEjnley  tariff  law. 

The  case  of  Hawaii  illustrates  the  way  in  which  external  conditions  may 
cause  rearrangement  of  industry  in^  accordance  with  the  familiar  principle 
of  comparative  advantage.  The  favored  position  of  Hawaiian  sugar  in 
the  American  market  made  sugar  production  a  comparatively  advantar 
geous  industry,  and  tended  towards  exclusive  devotion  to  this  industry  and 
to  the  importation  of  goods  formerly  produced  in  the  islands. 

The  differential  in  favor  of  Cuban  sugar,  we  should  expect  to  redound 
wholly  to  the  benefit  of  the  Cuban  producers,  were  it  not  that  this  sugar, 
together  with  that  from  other  favored  sources,  constitutes  such  a  large 
proportion  of  the  total  consumption  in  the  United  States.  Under  existing 
circumstances,  however,  it  is  thought  that  the  actual  burden  on  consiuners 
has  come  to  be,  in  recent  years,  somewhat  less  than  the  maximum  duty, 
though  remaining  somewhat  higher  than  the  duties  levied  on  the  sugar 
from  Cuba. 

The  study  of  the  iron  and  steel  industry,  in  Part  IH,  gives  opportunity 
for  some  interesting  observations  regarding  the  kinds  of  production  in 
which  Americans  appear  to  have  a  comparative  advantage.  For  example, 
it  is  pointed  out  in  relation  to  the  cutlery  trade,  that  some  kinds  of  cutlery 
are  steadily  imported,  while  other  kinds  are  not  imported  at  all.  The 
latter  are  those  made  in  great  quantities  of  a  single  pattern;  and  it  is 
where  automatic  machinery,  interchangeable  parts,  standard  patterns 
and  mass  production  are  possible,  that  Americans  excel.  On  the  other 
hand,  cutlery  of  the  non-standardized  sorts  is  imported  even  over  high 
duties. 

Unlike  many  who  have  delved  no  more  conscientiously  into  the  detailed 
facts  of  industry.  Professor  Taussig  does  not  beheve  that  the  free  trade  versus 
protection  controversy  can  be  settled  by  inductive  argument.  General 
reasoning  from  simple  premises  must  first  be  appealed  to  and  will  remain 
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of  primary  importance.  In  thiSi  th^  oonduedon  of  Mill  and  the  classical 
economists,  he  is,  in  the  reviewer's  opinion,  entirely  right.  But  the  induc- 
tive study  which  he  presents,  and  for  which  his  claims  are  thus  sufficiently 
modest,  is  none  the  lees  of  great  value.  It  serves  to  illustrate  concaretely 
principles  usually  stated  in  the  abstract.  And  for  many  minds  it  is  cal- 
culated to  give  emphasis  to  those  principles  and  to  bring  conviction  of 
their  truth. 

Habbt  Gunnison  Bbown. 
University  of  Missouri. 


A  CX)RRECTION. 

In  my  note  on  '^Mechanical  Devices  in  European  Statistical  Work,"  in 
the  QuABTEBLT  PUBLICATIONS  for  Juuc,  I  Stated  that  certain  tabulating 
machines  referred  to  were  of  the  ''improved  Holleritii  type,  printing  auto- 
matically, both  sub-totals  and  totals."  The  phrase  "improved  Holleriih 
type"  was  a  free  translation  of  "new  Hollerith"  in  the  German  source. 
The  rest  of  the  description  was  an  inference  from  the  statement  in  the  same 
source  that  the  "old  Hollerith"  machines  separately  classified,  "record  by 
clock-dials  and  contain  no  provision  for  addition."  I  concluded  from  this 
(too  hastily  as  it  appears)  that  the  new  machines  embodied  the  same  im- 
provements as  those  used  in  tabulating  the  thirteenth  census  of  the  United 
States  (as  indicated  in  footnote  references) .  I  wish  to  thank  Mr.  E.  Davies 
of  New  York  City,  for  the  information  that  this  inference  was  erroneous. 

F.  H.  Knight. 

Cornell  University, 


FACTORS  AFFECTING  THE  HEALTH  OF  GARMENT 
WORKERS. 

The  Eighth  Report  of  the  Henry  Phipps  Institute  for  the  Study,  Treat- 
ment and  Prevention  of  Tuberculosis  has  just  appeared.  It  is  a  monograph 
of  one  hundred  and  four  pages  on  "Factors  Affecting  the  Health  of  Crar- 
ment  Workers,"  written  by  H.  R.  M.  Landis,  M.D.,  and  Janice  S.  Reed. 
It  is  the  result  of  a  study  of  nearly  a  thousand  workers  in  the  garment 
industry  examined  while  at  their  work.  In  the  study  three  distinct  types 
are  included,  the  modem  standardised  factory,  the  contracting  factory, 
and  the  sweatshop.  The  study  includes  the  condition  of  the  factories, 
the  racial  characteristics  of  the  workers  together  with  their  physical  condi- 
tion, and  the  effect  of  trade  processes  upon  this  condition.  The  home 
environment  of  the  workers  is  included,  and  tuberculosis  and  fatigue  are 
given  particular  attention.  The  study  deserves  the  attention  of  anyone 
who  is  interested  in  the  health  conditions  in  this  trade.  In  the  Appendix, 
copies  of  the  inquiry  blanks  are  included.  These  have  apparent^  been 
drawn  up  with  great  care  and  might  well  serve  as  a  model  for  future  in- 
vestigations along  similar  lines. 

W.  B.  B. 
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THE   SERVICE   OF  STATISTICS   IN   PROBLEMS   OF 
WAR  AND  PEACE.* 

Bt  E.  Dana  Durand. 


The  great  war  now  tearing  at  the  vitals  of  the  world  brings 
vividly  before  us  the  fact  that  the  one  most  important  political 
problem  is  the  problem  of  war.  Is  war  a  good  or  an  evil? 
Does  war  if  successful  pay  the  victor?  Can  war  in  any  case 
be  escaped?  What  are  the  real  causes  of  war?  What  are  its 
real  effects? 

These  great  problems  have  long  been  the  subject  of  much 
discussion.  In  particular  during  the  years  just  preceding  the 
present  war,  a  great  deal  of  literature  on  the  subject  was  evoked 
by  the  enormous  expenditures  of  nations  in  preparation  for 
war  and  by  the  obvious  threat  of  the  outbreak  of  hostilities. 
Some  writers,  like  Bernhardi,  glorified  war  as  the  duty  of  the 
superior  race  and  as  a  benefit  not  merely  to  such  race  but  to 
the  world  in  general.  Others,  like  Norman  AngeU,  urged  that 
war  is  an  economic,  social,  and  moral  absurdity  from  which  no 
nation  and  no  class  can  gain.  Most  writers  on  the  subject  of 
war  and  peace,  however,  argued  primarily  on  a  priori  grounds 
or  made  statements  of  fact  without  adequate  proof.  There  is 
profound  need  of  more  detailed  and  more  scientific  inquiry. 
The  economists,  poUtical  scientists,  and  statisticians  of  the 
world  ought  to  undertake  a  study  of  problems  of  war  and  peace 
on  a  larger  scale  and  with  greater  thoroughness  than  they  have 
hitherto  done. 

The  present  war  will  furnish  a  new  mass  of  data  for  such  an 
investigation.  From  no  minor  war  could  any  such  evidence 
be  derived  as  to  the  effects  of  warfare  upon  the  nations  con- 

*  Addrev  preantcd  at  speeial  meeting  of  the  American  Statiatieal  Aseoebtion  at  San  Tnaciaeo, 
August  11,  1915. 
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cemed  and  upon  the  rest  of  the  world.  Moreover,  it  is  pre- 
cisely this  kind  of  gigantic  conflict  which  must  be  anticipated 
from  time  to  time  in  the  future  unless  the  world  becomes  con- 
vinced that  warfare  is  unprofitable  and  succeeds  in  devising 
means  of  checking  its  recurrence.  There  is  little  chance  that 
any  two  first  rate  powers  in  the  future  can  resort  to  arms  with- 
out bringing  in  other  powers  and  initiating  a  world  conflict. 

A  large  proportion  of  the  facts  which  should  be  known  with 
reference  to  war  and  which  bear  on  war  problems  are  statistical 
facts.  Many  of  the  social  and  economic  phenomena  involved 
can  be  set  forth  only  by  statistics.  The  collection  and  analyas 
of  data  bearing  upon  the  subject  constitute  an  enormous  field 
for  the  scientific  statistician.  If,  as  nearly  all  people  hope, 
the  United  States  can  keep  from  bdng  drawn  into  the  present 
conflict,  the  American  statistician  will  be  peculiarly  qualified 
to  conduct  statistical  investigations  regarding  that  conflict 
and  its  results.  Free  from  the  prejudice  which  can  hardly 
fail  to  influence  even  the  scientists  of  the  warring  nations,  he 
should  be  able  to  present  facts  in  their  true  light. 

To  mention  some  of  the  specific  topics  within  this  general 
field  which  lend  themselves  to  statistical  investigation  is  the 
object  of  this  paper. 

Most  obvious,  of  course,  is  the  topic  of  the  economic  cost 
and  losses  of  war.  So  far  as  the  direct  costs  are  concerned, 
no  great  difficulty  confronts  the  statistical  investigator. 
He  should  readily  be  able  to  ascertain  the  direct  expenditures 
of  .governments  in  preparation  for  war,  in  the  actual  conduct 
of  war,  in  paying  interest  on  war  debts  and  in  penaons.  It 
would  seem  desirable  to  analyze  data  of  expenditures  in  very 
considerable  detail  and  to  present  also  full  information  as  to 
the  sources  of  the  fimds  expended.  There  would  be  much 
interest,  also,  in  statistics  as  to  the  quantities  of  the  various 
kinds  of  commodities  and  services  used  for  military  purposes 
and  as  to  the  sources  whence  the  commodities  were  obtained — 
whether  from  previously  accumulated  stocks,  from  home 
production  during  the  war,  or  by  importation  or  capture. 

The  indirect  costs  of  war  furnish  a  more  difficult  field  of 
inquiry.  For  instance,  there  is  the  question  of  the  •  cost, 
under  the  system  of  compulsory  military  training,  of  taking 
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the  young  men  of  the  nation  for  a  period  of  years  from  the  farm 
or  the  factory  to  the  camp  and  the  barrack.  It  may  be,  as 
contended  by  some,  that  the  value  of  the  military  training  in 
the  Ufe  of  men  even  in  times  of  peace  more  than  coimterbalances 
the  loss  of  time.  This  claim  seems  capable  of  investigation  in 
some  measure  by  statistical  methods.  One  might  compare 
the  efficiency  of  the  men  of  nations  which  have  compulsory 
miUtary  service  with  that  of  the  men  of  other  nations,  taking 
due  account  of  differences  in  other  conditions. 

In  the  second  place,  in  reckoning  the  cost  of  actual  warfare 
the  statistician  might  seek  to  compute  the  money  value  of  the 
loss  through  the  destruction  of  human  lives  and  the  maiming 
and  invaliding  of  men.  This  is  an  economic  loss  quite  aside 
from  the  pain  and  sorrow  entailed. 

Again,  the  statistician  ntiight  seek  to  calculate  the  losses 
due  to  the  destruction  of  non-military  property  and  the 
disturbance  of  production  and  trade  through  war.  Of  course, 
one  must  not  duplicate  costs  by  adding  to  the  expenditures  of 
governments  for  the  conduct  of  war,  the  amount  by  which  the 
production  of  commodities  not  used  for  military  purposes  is 
reduced  during  the  conflict.  What  happens  in  time  of  war  is 
that  a  large  part  of  the  labor  and  capital  of  the  country  is 
turned  from  one  occupation  to  another.  People  forego  the 
production  and  consumption  of  certain  kinds  of  goods  in  order 
to  expend  an  equivalent  amount  of  energy  for  military  ends. 
But  this  very  process  of  turning  energy  from  one  channel  to 
another  involves  enormous  friction  and  loss  both  during  the 
war  period  itself  and  for  a  long  time  thereafter,  and  some 
measure  of  this  is  doubtless  possible. 

Especially  great  is  the  shock  to  business  from  a  world  war 
in  these  modem  days  when  so  much  business  is  international 
in  character.  Before  the  present  war  broke  out  a  large  pro- 
portion of  the  products  of  each  of  the  warring  nations  was  being 
sold  in  other  countries,  great  quantities  in  fact  in  countries 
now  become  enemies.  International  investment  of  capital 
had  become  of  vast  importance.  A  complex  fabric  of  inter- 
national exchange  and  credit  had  been  built  up.  The  business 
interests  of  each  coimtry  were  closely  interwoven  with  those 
of  other  lands.    This  intricate  business  relationship  of  nations 
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has  been  torn  a43iinder.  Dealings  between  hostile  countries 
have  naturally  ceased.  Much  of  the  business  of  the  bellig- 
erents with  neutral  coimtries  has  been  broken  oflf  or  radically 
altered  in  character.  The  economic  effects  of  the  war  have 
extended  far  beyond  the  boundaries  of  the  fighting  nations. 
This  tremendous  upheaval  will  leave  its  traces  long  after  the 
war  is  over.  The  business  relationships  which  formerly 
existed  will  not  be  readily  renewed;  in  many  cases  the  relation- 
ships of  the  future  will  permanently  differ  from  those  of  the 
past. 

To  determine  as  far  as  possible  the  actual  effects  of  the 
present  war  upon  international  business,  to  measure  the  nature, 
location,  and  extent  of  the  losses  involved  and  of  the  gains, 
if  any  there  be,  is  a  task  largely  within  the  province  of  the 
statistician. 

Still  another  exceedingly  important  subject  for  investigation 
is  the  effect  of  war  upon  the  distribution  of  wealth  and  income. 
Are  the  costs  and  losses  fairly  distributed  among  the  people? 
The  distribution  of  the  burdens  of  taxation  for  war  purposes, 
of  the  burdens  of  military  service  and  of  the  indirect  costs 
and  losses  of  war  should  be  considered.  The  relative  effects 
upon  different  economic  and  social  classes,  upon  different 
industries  and  occupations,  should  be  measured  so  far  as 
possible.  Among  the  more  specific  problems  in  this  field  is 
that  of  the  effect  upon  the  different  classes  of  people  of  the 
creation  of  a  huge  national  debt.  This  subject  has  already 
been  discussed  with  much  acumen  from  an  abstract  stand- 
point, but  more  statistical  facts  concerning  it  should  be  sought. 

The  present  war  will  afford  important  material  for  the  study 
of  vital  statistics.  Its  effects  upon  the  growth  of  population^ 
both  in  the  warring  and  in  neutral  countries,  upon  the  mar- 
riage rate  and  the  birth  rate,  upon  migration,  are  bound  to  be 
marked.  Still  more  interesting  are  questions  as  to  the  in- 
fluence of  war  upon  the  physical,  mental,  and  moral  character- 
istics of  the  people.  It  has  been  urged  that  a  great  war,  by  kill- 
ing off  a  large  proportion  of  the  stronger  men,  must  cause  a 
physical  deterioration  in  succeeding  generations.  It  has 
been  suggested,  too,  that  in  the  same  way  a  deterioration  of 
mental  ability  and  even  of  morals  may  result  from  the  decima- 
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tion  of  the  population.  The  statistician  can  do  something^ 
at  least,  to  test  the  validity  of  these  opinions.  Measurements 
and  mental  tests  of  children  bom  during  and  after  the  war 
may  be  compared  with  those  of  children  bom  during  times 
of  peace.  Statistics  of  insanity  and  other  congenital  defects 
should  be  carefully  studied  at  this  particular  time.  Such 
investigations  in  vital  statistics  may.  throw  new  light  upon 
laws  of  heredity  and  of  human  reproduction.  It  will  be 
recalled  that  some  have  even  argued  that  an  increase  in  the 
relative  niunber  of  male  compared  with  female  children 
results  from  the  destruction  of  a  large  fraction  of  the  adult 
men  in  a  great  war.  The  present  conflict  will  furnish  a  test 
of  this  very  doubtful  view. 

Such  statistical  studies  of  the  effects  of  war  as  have  been 
suggested — and  these  are  by  no  means  all  that  might  be 
undertaken — ^would  have  not  merely  scientific  interest;  they 
might  materially  affect  the  future.  The  direction  of  this 
influence  would  of  course  depend  upon  the  facts  ascertained. 
Should  it  appear  that  the  costs  and  losses  of  war  are  greater 
than  ordinarily  supposed,  that  those  coslts  and  losses  are 
very  unequally  distributed  among  the  people,  and  that  serious 
injury  results  to  the  vitality  of  the  nation,  a  general  dissemina- 
tion of  these  facts  would  surely  cause  rulers  and  people  to  be 
less  ready  to  unsheathe  the  sword. 

In  quite  another  way,  moreover,  might  the  statistician 
affect  the  future  of  war  and  peace.  He  could  throw  more 
light  upon  the  economic  causes  and  motives  of  war.  We 
need  to  know  more,  in  the  first  place,  as  to  the  gains  which 
a  nation  entering  into  any  policy  that  tends  to  arouse  inter- 
national hostility  may  hope  to  attain  by  such  policy.  In 
the  second  place,  we  need  more  information  as  to  the  effect 
of  the  progress  of  one  nation,  particularly  in  its  foreign  trade, 
upon  the  prosperity  of  other  nations.  Finally,  we  need  more 
light  as  to  the  economic  advantages  which  a  nation  entering 
into  war  may  expect  to  gain  if  it  is  victorious. 

These  three  questions  are  intimately  related.  The  same 
statistical  investigations  would  go  far  toward  answering 
them  all.  To  illustrate  this  point  it  may  be  noted  that  it 
is  not  necessary  to  await  the  outcome  of  actual  conflict  in 
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order  to  form  some  judgment  as  to  the  possible  gains  of 
victory.  For  the  economic  objects  which  nations  aim  to 
secure  by  war  are  usually  either  precisely  the  same  as,  or  more 
or  less  similar  to,  the  objects  which  at  other  times  they  seek 
by  less  forceful  means  and  which  not  infrequently  one  or 
another  nation  so  obtains.  Thus  new  colonial  possessions, 
new  spheres  of  influence  in  backward  lands  are  sometimes 
gotten  in  peaceful  ways,  sometimes  only  by  the  sword.  If 
the  statistician  can  measure  the  gain  from  those  acquired 
in  the  one  way,  we  can  forecast  the  gain  from  those  acquired 
in  the  other.  And  by  much  the  same  process  we  can  learn 
whether  and  how  much  rival  powers  are  injured  by  such 
acquisition  of  territory  or  of  spheres  of  influence. 

That  statistics  have  an  important  bearing  in  showing  the 
wisdom  or  the  folly  of  those  nationalistic  policies  which  tend 
to  bring  about  war  is  evident  from  a  mere  enumeration  of 
some  such  policies.  For  example,  nations  often  seek  the 
partial  or  complete  exclusion  of  foreign  goods,  or  seek  to  give 
their  own  citizens  an  advantage  in  international  trade  over 
competitors  abroad.  Import  and  export  duties,  laws  for 
the  direct  exclusion  of  foreign  products,  bounties  direct  or 
disguised  for  home  production  or  for  exportation,  are  some 
of  the  measures  by  which  these  objects  are  sought.  Other 
nations  retaliate  and  the  mere  struggle  of  legislation  and 
diplomacy  may  develop  into  armed  conflict,  or  at  least  become 
a  contributing  cause  of  it.  Other  policies  which  often  be- 
come a  source  of  international  friction  are  those  with  respect 
to  shipping  and  other  transportation  agencies,  to  migration 
and  the  rights  of  foreign  residents,  to  the  investment  of 
capital  by  foreigners,  and  especially  to  colonies  and  spheres 
of  influence. 

Regarding  the  effects  of  all  economic  policies  of  this  charac- 
ter, much  may  be  learned  from  statistics.  Data  as  to  the 
production  of  wealth  in  general  and  of  particular  kinds  of 
wealth,  as  to  the  investment  of  capital,  as  to  exports  and 
imports,  as  to  international  exchange,  as  to  currency  and 
banking,  as  to  prices  and  wages — all  of  these  have  their 
bearing  on  the  wisdom  or  unwisdom  of  such  policies. 

It  has  been  contended  by  many  that,  even  if  such  policies 
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:a8  have  been  mentioned  did  not  involve  the  risk  of  drawing 
nations  into  war,  they  would  still  be  economically  unwise 
from  the  standpoint  of  the  nation  adopting  them.  We  are 
told  that  it  cannot  pay  a  nation  to  adopt  any  line  of  conduct 
designed  to  give  its  citizens  an  advantage  over  those  of  other 
'Coimtries-  Freedom  for  persons,  for  trade  and  for  capital, 
parity  between  the  citizen  and  the  foreigner,  are  held  to 
promote  the  wellbeing  of  a  given  country  more  than  any 
form  of  discrimination.  Others  without  such  sweeping  con- 
demnation of  all  nationalistic  policies  maintain  that  at  least 
this,  that  or  the  other  such  poUcy  must  fail  to  achieve  the 
advantage  sought.  Against  these  stand  many  firm  believers 
in  the  gains  from  nationalistic  policies  skilfully  pursued. 
Much  of  the  discussion  pro  and  con  has  consisted  of  mere 
assertions  or  has  rested  on  abstract  reasoning  alone.  The 
true  statistician,  the  honest  and  expert  analyst  of  mass  data, 
has  indeed  devoted  no  Uttle  study  to  the  problems  of  national- 
istic policy,  but  he  has  far  from  exhausted  the  field.  In  some 
directions  there  is  still  lack  of  statistical  material  which  might 
without  undue  difficulty  be  secured.  In  other  cases  existing 
statistics  are  too  inaccurate  to  furnish  the  basis  for  sound 
.  conclusions.  But  above  all,  the  available  statistics  have  not 
been  adequately  analyzed  with  a  view  to  their  bearing  upon 
nationalistic  policy.  The  statistician  should  seek  greater  in- 
^uence  in  the  shaping  of  legislation  and  administrative  action 
regarding  such  matters  as  tariff,  shipping,  immigration,  rights 
of  foreigners  and  of  foreign  capital,  colonies  and  spheres  of 
influence.  Not  only  would  he  thus  aid  the  nation  in  the 
promotion  of  its  true  interests,  but  in  all  probability  the  wiser 
action  which  would  result  would  remove  much  of  the  friction 
between  nations  and  lessen  the  likelihood  of  war. 

The  assumption  often  underlying  nationalistic  policies  is 
that  the  gain  of  Qne  country  must  mean  the  loss  of  another. 
The  people  of  England,  for  example,  very  generally  believe 
that  they  have  been  injured  by  the  industrial  progress  of 
Germany  and  the  rapid  increase  of  German  exports.  The 
majority  of  Germans  believe  that  England's  control  of  vast 
jind  populous  dependencies  has  hampered  the  development 
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of  German  foreign  trade.     International  jealousies  based  on 
such  beliefs  are  important  causes  of  war. 

This  underlying  assumption  of  nationalism  has  recently  been 
brilliantly  attacked  by  Norman  Angell  and  others,  but  it  can 
not  be  said  to  have  been  subjected  to  the  rigid  test  of  scientific 
analysis.  As  has  already  been  suggested,  those  statistical 
investigations  which  would  help  in  the  wise  shaping  of  national- 
istic measures  or  which  would  check  their  undue  extension, 
would  incidentally  serve  to  test  this  assumption.  And,  in 
the  same  way,  such  statistical  investigations  would  affect 
the  allurement  of  victory,  would  lessen  that  allurement 
should  the  facts  disclosed  tend  to  show  that  the  possible 
gains  are  less  than  ordinarily  supposed. 

We  have  thus  far  considered  only  the  economic  problems 
connected  with  war.  Can  the  statistician  go  further  and 
throw  new  light  on  those  problems  which  are  distinctly  not 
economic  in  character? 

We  have  heard  much  in  recent  years  about  the  relation  of 
nationality  to  war.  Inherent  national  traits  and  peculiarities 
are  held  largely  to  explain  all  great  conflicts.  We  are  told 
by  some  that  one  of  the  chief  causes  of  war  is  failure  to  give 
due  recognition  to  the  principle  of  nationaUty  in  fixing  the 
boundaries  of  states.  On  the  other  hand,  some  give  to 
nationality  an  even  more  threatening  position  as  the  disturber 
of  peace.  To  estabUsh  each  nationality  as  a  self-governing 
state  would  in  their  opinion  by  no  means  cause  wars  to  cease, 
but  might  even  increase  their  frequency.  They  hold  that 
often  the  inborn  differences  and  antipathies  between  the 
peoples  of  different  states  are  so  great  that  they  are  sure 
from  time  to  time  to  break  forth  into  armed  conflict. 

Here  again  we  are  dealing  too  much  with  theory  and  bald 
assertion.  We  know  too  little  about  the  facts  of  nationality. 
It  is  largely  in  statistics  that  we  must  seek  more  knowledge. 
The  statistician  may  describe  and  weigh'  more  accurately 
than  has  yet  been  done  the  characteristics  of  the  several 
nationalities  at  the  present  time  and  the  differences  among 
them.  Especially  can  he  help  us  to  judge  to  what  extent  the 
physical,  mental  and  moral  peculiarities  of  peoples  are  inborn 
and  to  what  extent  they  are  due  merely  to  environment  and 
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to  historical  accident.  Men  often  speak  glibly  of  the  traits 
of  the  Teuton,  the  Celt,  the  Slav,  or  the  Roman  as  being 
universal  to  all  members  of  the  group  and  as  being  unchanging. 
It  may  be  so,  but  the  assertion  lacks  proof.  Compare,  if 
you  can,  not  the  Teuton  living  in  the  north  with  the  Roman 
living  in  the  south,  but  the  Teuton  and  the  Roman  living 
under  similar  conditions  of  soil  and  climate.  Compare,  if 
you  can,  not  the  Slav  living  amid  the  traditions  of  Russia 
with  the  Anglo-Saxon  living  amid  the  traditions  of  England, 
but  the  Slav  and  the  Anglo-Saxon  living  in  the  same  country 
under  the  same  traditions.  The  United  States  offers  a 
peculiarly  favorable  place  for  making  such  comparisons. 
We  have  assembled  here  representatives  of  every  nationaUty. 
By  the  study  of  the  nationalities  in  America  the  statistician 
and  the  sociologist  can  contribute  much  to  science.  Professor 
Boaz  of  Columbia  University,  as  the  result  of  interesting 
statistical  measurements,  has  reached  the  conclusion  that 
important  physical  changes  take  place  with  comparative 
rapidity  among  immigrant  peoples  after  their  arrival  in  the 
United  States.  If  that  is  true  it  seems  likely  that  mental 
and  moral  changes,  changes  in  habits  and  ideals  often  supposed 
to  be  inborn,  must  likewise  take  place.  Further  statistical 
investigations  along  this  Une  are  clearly  desirable. 

If  statistical  study  should  perchance  indicate  that  the 
extent  and  the  permanence  of  the  differences  among  nationali- 
ties have  been  exaggerated,  this  conclusion,  when  made 
widely  known  among  the  masses  of  mankind,  would  surely 
tend  somewhat  to  lessen  international  antipathies.  It  has 
been  the  hope  of  pacificists  that  as,  with  increasing  education 
and  increasing  intercourse,  the  people  of  one  nation  came 
to  know  more  about  their  neighbors  they  would  find  more  to 
like  in  them  and  less  to  disUke  and  fear.  Even  if,  on  the 
other  hand,  the  statistician  should  ascertain  that  great  and 
enduring  differences  do  exist  among  nationalities,  yet  might 
his  work  serve  somewhat  to  lessen  the  chances  of  war  by 
leading  nations  to  adopt  poUcies,  both  internal  and  external, 
based  on  recognition  of  those  differences. 

Finally,  the  venturesome  statistician  may  try  his  mettle 
on  the  problem  of  the  moral  consequences  of  preparation  for 
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war  and  of  war  itself.  Statistical  data  in  this  field  must 
always  be  inadequate,  but  they  may  perhaps  enable  us  to 
form  some  approximate  judgment  of  the  relative  merit  of  the 
claim  of  the  extreme  militarists  who  maintain  that  war  has 
an  ennobling  influence,  and  that  of  the  extreme  pacificists 
who  hol^  that  war  is  an  injury  to  all  the  highest  interests 
of  mankind.  The  present  struggle  will  furnish  more  material 
for  such  investigations  than  has  hitherto  been  available  to 
the  scientific  student. 

It  may  be  that  some  of  the  suggestions  here  presented  as  to 
the  service  of  statisticians  in  solving  problems  connected  with 
war  are  Utopian.  Even  as  to  much  simpler  matters  it  is 
hard  to  get  sufficient  and  sufficiently  accurate  statistics  and 
hard  to  draw  certain  conclusions  even  from  satisfactory  data. 
There  are  many  factors  in  these  problems  which  are  not 
capable  of  statistical  presentation.  But  public  policy  is  being 
year  by  year  more  affected  by  the  work  of  the  statistician. 
He  has  already  no  Uttle  influence  in  matters  relating  to  war 
and  it  is  not  too  much  to  expect  that  deUberate  efforts  to 
increase  that  influence  will  prove  well  worth  while. 
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SOME  POPULATION  STATISTICS  OF  THE  PACIFIC 
COAST  STATES.* 

By  Walter  F.  Willcox,  Ph.D.,  LL.D.,  ComeU  UniveraUy, 


During  the  last  forty  years  of  the  nineteenth  century  the 
population  of  the  United  States  grew  at  a  rate  which  slowly 
but  steadily  decreased.  This  fact  is  obscured  by  the  pub- 
Ushed  figures  for  1870,  which  are  undoubtedly  under  the 
truth  by  some  hundreds  of  thousands.  If  we  accept  as  more 
accurate  the  revised  figures  for  that  year  contained  in  the 
census  of  1890  and  later, t  the  rates  of  increase  were  as  follows: 

1860-70 26.6 

1870-80 26.0 

1880-90 24.9 

1890-00 20.7 

During  the  first  seventy  years  of  our  national  history  no 
such  steady  change  in  the  rate  of  increase  was  manifest  and 
none  such  appears  in  European  countries.  On  the  contrary, 
during  the  last  half  of  the  nineteenth  century  the  rate  of  growth 
in  Europe  as  a  whole  apparently  increased,  t  Still  the  uni- 
formity of  this  change  in  the  United  States  for  thirty  or  forty 
years  had  led  all  students  of  population  to  expect  its  continu- 
ance into  the  twentieth  century.  Among  the  few  who  have 
made  a  serious  effort  to  forecast  the  growth  of  American  pop- 
ulation, for  a  few  years  or  a  longer  period,  no. one,  I  believe, 
anticipated  that  the  rate  of  growth  between  1900  and  1910 
would  exceed  that  between  1890  and  1900.  Yet  that  is  pre- 
cisely what  happened.  The  decennial  increase  instead  of 
being  less  than  20.7  was  21.0,  or  0.3  per  cent,  greater  than  in 
the  earlier  decade.  Even  21.0  is  too  small,  because  the  census 
of  1910  referred  to  April  15  as  the  determining  date,  while 

*Tbfe  pftper  wm  presented  ftt  the  meeting  oT  the  American  Btotiitieel  Aieocktkn  lield  with  the 
Unirenity  of  Californift  on  Augiut  12, 1015. 

tCeDeosoflOlOtitenMi,  p.  22.  Elaewhefe  IhATesireomy  nuonefordoabtinctheeoneetaeiBof 
this  renaoQ.  (See  Am.  Eeon.  Ambl,  Studim,  August,  1807.  p.  348).  I  do  not  beltere  that  the  nte  of 
increase  dozing  the  decade  including  the  Civil  War  was  greater  than  the  rate  during  thesoceeeding  decade. 
But  for  the  present  argument  that  question  is  of  little  importance. 

X  "The  ExpaiMon  of  Europe"  (p.  48)  b  StudUt  in  PhOotophy  and  PtyduUn,  Houghton. MifBin  ft  Co. 
1006. 
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that  of  1900  referred  to  June  1  and;  in  consequence,  the  in- 
terval between  the  two  censuses  was  only  9|  years.  When 
allowance  for  this  change  is  made,  the  rate  of  decennial  increase 
proves  to  ikve  been  21.3,  or  0.6  per  cent,  greater  than  during 
the  preceding  decade.  This  unexpected  change  in  the  rate 
of  population  growth  tends  to  discredit  all  forecasts  of  our 
future  population  which  assume  that  the  increase  follows  any 
definite  law. 

To  get  some  light  upon  this  noteworthy  modification  in 
the  growth  of  population,  we  may  ask  whether  what  was  true 
of  the  whole  country  was  true  of  the  parts.  For  statistical 
purposes  the  country  is  divided  into  three  main  areas,  the 
northern  states,  the  southern  states  and  the  western  states. 
The  division  line  between  north  and  south  is  Mason  and 
Dixon's  line,  the  Ohio,  and  the  southern  boundary  of  Missoiui 
and  Kansas;  the  division  between  these  two  and  the  western 
states  is  the  western  boundary  of  the  Dakotas,  Nebraska, 
Kansas,  Oklahoma,  and  Texas.  The  percentage  of  increase 
of  each  of  these  three  divisions  for  each  of  the  decennial  peri- 
ods is  shown  in  the  following  table: 

PER  CENT.  INCREASE  OF  POPUIATION. 


DiTkk». 

1860-70. 

1870-«0. 

1880-00. 

1890-1000. 

1900-ia 

North 

27.6 
21.9 
80.1 

26.0 
21.7 
58.6 

24.0 
21.8 
76.5 

19.0 
22.4 
31.9 

17.7 

South 

19.8 

Wdt 

66.7 

The  preceding  figures  show  that  the  rate  of  growth  of  the 
northern  states  as  a  whole  fell  steadily  throughout  the  half 
century.  The  rate  of  growth  of  the  southern  states  has 
changed  irregularly  and  very  slightly,  its  total  fall  being  little 
more  than  one  fifth  of  that  in  the  North.  Perhaps  there  was 
an  undercoimt  in  the  southern  states  in  1890  as  well  as  in  1870; 
at  least  various  bits  of  evidence  suggest  that  as  a  possibility. 
The  figures  show  also  that  since  1890  the  southern  states  have 
grown  faster  than  the  northern.  The  western  states  have 
had  high  and  very  irregular  rates  of  growth,  with  a  minimum 
during  the  last  decade  of  the  nineteenth  century  and  a  sharp 
increase  ten  years  later. 
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This  analysis  indicates  that  between  1000  and  1910  the 
rates  of  increase  in  North  and  South,  just  as  might  have  been 
expei^ted,  were  less  rapid  than  in  any  previous  decade.  It 
shows  also  that  the  unforeseen  rise  in  the  rate  of  growth  of 
the  United  States  in  those  ten  years  was  due  entirely  to  the 
fact  that  in  the  later  decade  the  West  increased  more  than 
twice  as  fast  as  in  the  earlier.  The  increase  in  the  West  raised 
the  average  for  the  whole  country  between  1890  and  1900  by 
0.6  per  cent,  and  between  1900  and  1910  by  2.6  per  cent.  In 
other  words,  the  greater  population  and  the  higher  rate  of 
increase  in  the  West  in  combination  gave  it  more  than  four 
times  the  influence  upon  the  entire  country  between  1900  and 
1910  that  it  had  ten  years  earlier. 

When  the  West  is  divided  into  its  two  main  components, 
the  Pacific  states,  Washington,  Oregon  and  California,  and 
the  Mountain  states,  and  the  figures  found  for  each,  the  rate 
of  growth  in  the  Pacific  states  proves  to  have  been  higher 
between  1900  and  1910  than  in  any  of  the  preceding  four  dec- 
ades and  for  the  first  time  higher  than  that  of  the  Mountain 
states. 

The  striking  increase  in  the  rate  of  growth  of  the  country 
as  a  whole,  of  the  western  division  and  especially  of  the  Pacific 
Coast  states  since  1900,  is  one  of  the  most  noteworthy  results 
and  perhaps  the  most  unexpected  result  of  the  Thirteenth 
Census.  The  general  reasons  for  it  are  doubtless  better  known 
to  residents  of  these  states  than  they  can  be  to  one  who  now 
sees  the  West  for  the  first  time.  Most  of  them  also  are  inca- 
pable of  detection  or  measurement  by  statistics  and  with  such 
I  have  little  concern.  The  general  question  which  I  hope  to 
elucidate  with  certain  figures  is:  "Why  have  the  Pacific  Coast 
states  grown  so  rapidly  since  1900?'*  the  special  question  to 
which  this  paper  is  limited  is:  "What  light  do  statistics  throw 
upon  the  sources  and  character  of  that  increase  and  the  prob- 
ability of  its  continuance?" 

In  the  world  as  a  whole  an  increase  of  population  results 
from  an  excess  of  births  over  deaths  and  in  no  other  way.  But 
in  any  particular  area  of  the  earth's  surface,  like  the  United 
States  or  the  Pacific  Coast  states,  such  an  increase  may  result 
either  from  an  excess  of  births  over  deaths  (natural  increase) 
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or  from  an  excess  of  immigrants  over  emigrants  (migratory 
increase).  Usually,  however,  it  is  a  resultant  of  these  two 
forms. 

This  distinction  between  natural  increase  and  migratory 
increase  raises  the  question,  ''Is  the  recent  growth  of  the 
Pacific  Coast  states  due  to  either  alone  or  to  a  combination 
of  the  two  and,  if  to  a  combination,  then  what  proportion  of 
it  is  due  to  each  source?" 

For  the  direct  study  of  migratory  increase,  there  are  no 
complete  records  of  arrivals  in  or  departures  from  these  states. 
Immigrants  arriving  at  the  Pacific  ports  of  the  United  States 
are  registered,  but  how  long  they  remain  in  the  Pacific  states 
and  by  what  routes  they  depart,  if  they  depart  at  all,  are  un- 
known elements  of  the  problem.  Arrivals  by  sea  constitute 
probably  a  small  fraction  of  the  total  arrivals.  Those  arriv- 
ing by  land  come  in  part  across  the  northern  and  southern 
boundaries  of  the  country,  but  more  largely  from  or  through 
the  easterly  states.  J  or  this  branch  of  the  inquiry,  then,  no 
significant  figures  exist  and  we  are  compelled  to  content  our- 
selves with  the  meager  results  which  can  be  reached  indirectly 
from  a  study  of  the  census  figures  of  birthplace  and  residence, 
to  which  I  shall  return. 

For  the  direct  study  of  natural  increase  the  conditions  look 
more  favorable.  Since  1906  California  has  had  a  state  system 
of  registering 'births  and  deaths  and  since  1908  Washington 
has  had  a  similar  system  of  registering  deaths.  Oregon  has 
not  yet  introduced  state  registration  in  either  form,  but  it 
would  seem  as  if  indications  at  least  might  be  derived  from 
the  records  of  the  other  two  states.  Certainly  the  material 
deserves  to  be  probed  before  accepting  or  rejecting  it. 

I  begin  with  California  where  the  records  have  existed  longer 
than  in  Washington  and  include  births  as  well  as  deaths. 
They  liave  shown  the  following  results: 
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BIRTHS  AND  DEATHS  IN  CALIFORNU,  1906-1914. 


Birttu. 

Deaths. 

EzoeMof 

Birth 
Rate. 

Death 

Year. 

Births. 

Deaths. 

Rate. 

1906 

20,974 
24.674 
28.077 
30.828 
32.138 
34.828 
39.330 
43.852 
46.012 

29.303 
31.095 
31.287 
30.985 
32.398 
34.012 
36.700 
38.599 
37.537 

816 
2.621 
5.253 
8.475 

8329 

6.421 

3.210 

157 

260 

10.3 
11  6 
12.7 
13  4 

13  4 

14  0 
15.2 
16  4 
16.7 

14.1 

1907 

14.6 

1906 

14.1 

1900 

13.4 

1910 

13.5 

1911 

13.7 

1912 

14.2 

1913 

14  4 

1914 

13.4 

In  eight  years  the  births  recorded  have  more  than  doubled^ 
while  the  deaths  have  increased  only  28  per  cent.  The  increase 
in  the  births  must  be  due  mainly  to  the  growing  completeness 
of  registration.  This  is  shown  by  the  fact  that  even  now  the 
birth  rate  of  the  state  is  incredibly  low.  Probably  the  true 
birth  rate  in  California  is  not  below  that  in  France  or  Ireland. 
If  so,  20  births  a  year  to  each  1,000  population  may  safely  be 
assumed  as  a  minimum.  But  the  rate  resulting  from  the 
figures  of  1914  is  only  16.7,  or  five  sixths  of  a  rate  of  20  per 
1,000.  Again,  the  number  of  children  under  one  year  of  age 
living  in  the  state  at  any  one  moment  must  be  approximately 
equal  to  the  number  of  births  in  the  preceding  year  diminished 
by  the  number  out  of  this  group  who  died  before  the  day  of 
enumeration  was  reached.  The  number  of  infants  under  one 
year  of  age  enumerated  in  California  April  15,  1910,  wa» 
40,336;  if  we  assume  that  this  number  is  not  more  than  nine 
tenths  of  the  number  of  births  during  the  preceding  year,  the- 
true  number  of  births  in  California  between  April  15,  1909, 
and  April  15,  1910,  was  not  less  than  45,000.  But  the  number 
recorded  in  1909  was  30,828,  and  in  1910  32,138,  an  annual 
average  of  31,500.  This  estimate  indicates  that  in  1909-10 
not  more  than  seven  tenths  of  the  births  in  California  were* 
registered.  Certainly  not  all  the  births  and  probably  not 
more  than  five  sixths  of  them  are  now  registered.  Washing- 
ton has  no  significant  state  records  of  births.  Hence  none  of 
the  three  states  has  trustworthy  birth  rate  figures,  a  defect 
which  they  share  with  the  majority  of  other  American  states* 
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In  case  of  a  death,  the  body  must  be  so  bestowed  as  to  re- 
duce the  chance  that  legal  complications  will  arise  or  the  health 
of  survivors  be  endangered.  Hence  ordinarily  records  of 
deaths  are  more  complete  than  those  of  births.  Are  the  death 
records  of  California  and  Washington  helpful  in  our  problem? 
The  death  rates  for  the  two  states  since  their  beginning  are  as 
follows: 

Year.  Death  rate  of 

Calif arnia.  Washington. 

1906 14.1  ? 

1907 14.6  7 

1908 14.1  9.3 

1909 13.4  9.8 

1910 13.5  10.0 

1911 13.7  8.9 

1912 14.2  7.9 

1913 14.4  8.6 

It  will  be  noticed  that  between  1909  and  1913  the  death 
rate  of  California  rose  slowly  but  steadily.  This  is  no  evi- 
dence of  an  actual  increase  of  mortality  and  thus  of  a  deterio- 
ration in  the  conditions  within  the  state.  It  is  rather  a  change 
in  which  all  citizens  of  California  may  take  pride  as  evidence 
that  by  cooperation  of  state  and  local  authorities  an  increas- 
ing proportion  of  all  the  deaths  which  occur  in  the  state  were 
recorded. 

The  death  rates  of  California  and  Colorado  since  1903  show 
an  interesting  contrast. 

Year.  Death  rate  of 

California.  Wa^ngton. 

1906 14.1  14.0 

1907 14.6  15.3 

1908 14.1  14.5 

1909 13.4  14.2 

1910 13.6  13.8 

1911 13.7  12.9 

1912 14.2  11.6 

1913 14.5  11.6 
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Since  1009  the  death  rate  of  California  has  been  rising, 
while  since  1907  that  of  Colorado  has  been  falling.  It  might 
seem  as  if  Colorado  had  been  growing  more  healthful  and 
California,  less  healthful.  But  the  probable  meaning  of  the 
figures  is  that  Colorado  has  been  growing  more  careless  and 
California  more  careful  in  securing  the  registration  of  all 
deaths  occurring  within  its  limits.  A  death  rate  of  11.5  for 
a  state  like  Colorado  is  highly  improbable.  No  doubt  many 
deaths  escape  registration  or  the  population  of  the  state  is 
greatly  overestimated  or  both.  In  order  to  avoid  the  com- 
plication of  estimating  population  for  an  intercensal  period 
in  regions  where  the  rate  of  growth  is  subject  to  sudden  and 
violent  fluctuations  and  the  estimates  therefore  are  likely  to 
be  very  wide  of  the  truth,  and  to  allow  for  accidental  varia- 
tions in  a  single  year,  let  us  confine  ourselves  to  the  death 
rates  for  the  three  year  period  1909-11.  As  the  difficulties 
in  the  way  of  complete  registration  are  much  greater  in 
sparsely  settled  districts  than  in  cities,  the  effort  to  judge 
from  internal  evidence  whether  the  records  of  deaths  in  Califor- 
nia during  those  years  were  complete  has  been  confined  to  the 
rural  districts  excluding  all  incorporated  places  having  at 
least  8,000  or  10,000  inhabitants.  An  average  death  rate 
of  less  than  12  in  these  districts  is  so  low  as  to  arouse  suspicion 
that  not  all  the  deaths  are  registered.  An  average  death  rate 
of  less  than  10  is  so  low  as  to  make  the  suspicion  almost  a 
certainty. 

In  the  following  table  the  counties  of  California  have  been 
divided  into  three  classes:  those  having  a  death  rate  below 
10  per  1,000  in  the  rural  districts  and  no  doubt  with  incomplete 
registration;  those  with  rates  between  10  and  12  in  their  rural 
districts  and  probably  with  incomplete  registration;  and  those 
with  rates  above  12  and  thus  perhaps  not  intrinsically  im- 
probable. 
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AVERAGE  DEATH  RATES  IN  RURAL  PORTIONS  OF  CAUFORNU  COUNTIES.   1900-lL 


Under  10. 

10-12. 

Over  12. 

County. 

Death 
Rate. 

County. 

Death 
Rate. 

County. 

Death 
Rate. 

Mono 

3.3 

San  Mateo 

102 

Monterey 

120 

Inyo 

4.4 

Fresno 

10.4 

Calaveras 

12S 

Modoc 

6.7 

Marin 

105 

Colusa 

124 

LUMO 

6.0 

Contra  Corta 

10.6 

Ventuim 

12.5 

ImperUl 

6.7 

Plumas 

10  7 

Placer 

128 

Glenn 

7.0 

San  Lais  Obispo 

10.9 

Santa  Crus 

13  0 

Del  Norte 

8.2 

11.0 

Los  Angela 

13  2 

Humboldt 

8.2 

Riverside 

11.1 

Sonoma 

134 

San  Diego 

8.2 

San  Benito 

11.3 

13.6 

Merood 

8.3 

Solano 

11.6 

Tuolumne 

13.6 

Alpbe 

8.5 

Orange 

11.7 

ShasU 

13  0 

Kern 

8.9 

Yolo 

139 

8ierr» 

8.9 

Lake 

14  2 

Tulare 

9.0 

Amador 

14  .S 

MaripoM 

9.1 

Trinity 

14.5 

Madera 

9.2 

Butte 

14.8 

SanU  Barbara 

9.6 

Tehama 

148 

Sutter 

9.7 

Nevada 

15.1 

Siskiyou 

9.8 

SanU  Clara 

15  1 

StanUaus 

9.8 

San  Bernardino 

Yuba 

San  Joaquin 

Eldorado 

15  3 

15  8 
159 

16  3 

Alameda 
Napa 

16. S 
16  6 
25.4 

In  more  than  one  half  of  the  counties  in  California  the 
published  death  rate  for  the  rural  districts  is  improbable  and 
in  many  it  is  impossible. 

In  Washington  the  death  rate  in  1913  was  only  8.5,  nearly 
2  per  1,000  below  that  in  any  other  state.  In  1906,  South 
Dakota  was  admitted  to  the  federal  registration  area  and  its 
death  records  accepted  by  the  Census  Bureau  as  approximately 
correct.  ,  Through  4  years  it  retained  that  position  and  its 
death  rate  was. 

Death  Rate  in  South  Dakota, 
Year.  Ratio  per  1,000. 

1906  8.5 

1907  9.1 

1908  9.2 

1909  8.5 

After  these  4  years  the  state  was  excluded  from  the  registra- 
tion area  because  of  incomplete  returns.  The  state  of  Wash- 
ington now  holds  the  unenviable  position  formerly  occupied 
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by  South  Dakota.  It  might  be  wise  for  the  Director  of  the 
Census  to  treat  the  Pacific  Coast  state  in  the  same  way  in 
which  South  Dakota  was  treated  six  years  ago.  The  inclusion 
of  incorrect  and  misleading  returns  along  with  those  which 
are  significant  tends  to  discredit  the  whole  set  of  federal 
figures  and  to  the  uninformed  suggests  the  unwarranted  infer- 
ence that  Washington  is  far  healthier  than  any  of  the  22 
other  states  in  the  registration  area. 

But  if  the  registration  officials  in  the  state  of  Washington 
were  ready  and  eager  to  cooperate  with  the  federal  govern- 
ment, perhaps  a  compromise  might  be  arranged  whereby 
the  state  figures  would  be  retained  provisionally  and  so  long 
as  each  annual  death  rate  was  higher  than  its  predecessor, 
just  as  that  of  California  has  been  for  five  years.  In  any 
state  and  especially  in  a  sparsely  settled  state  like  Washington," 
the  task  of  building  up  a  system  of  death  registration  is  long 
and  difficult,  and,  if  the  process  is  really  under  way  as  proved 
by  the  results,  I  believe  the  Director  of  the  Census  should  not 
exercise  his  discretionary  power  to  exclude  a  state  from  the 
registration  area. 

The  evidence,  then,  warrants  the  conclusion  that  the 
death  records  of  Washington  and  the  birth  records,  if  not  the 
death  records,  of  California  are  very  imperfect  and  as  a  result 
cannot  serve  as  a  basis  for  studying  the  recent  growth  of 
population  in  the  Pacific  states. 

Thus  far  my  conclusion  has  been  the  negative  one  that  no 
significant  materials  exist  for  a  direct  study  of  the  increase 
of  population  in  the  Pacific  Coast  states  whether  by  excess 
of  births  over  deaths  or  by  excess  of  inunigrants  over  emigrants 
or  both. 

In  both  fields,  however,  a  substitute  for  registration  figures, 
though  only  an  inadequate  one,  exists  in  the  census  records 
of  birthplace  or  of  sex  and  age  and  an  examination  of  these 
is  now  in  order. 

Persons  living  in  the  Pacific  states  grouped  by  birthplace 
are  of  three  main  classes,  those  born  in  foreign  countries, 
those  born  in  the  Pacific  states  and  those  born  in  other  parts 
of  continental  United  States.  To  these  should  be  added  as 
a  small  residual  class  those  whose  birthplace  was  not  stated. 
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those  who  were  born  in  the  United  States  but  with  state  of 
birth  unknown,  those  born  abroad  under  the  American  flag, 
and  those  born  in  outlying  districts  of  the  United  States, 
like  Alaska,  Hawaii,  Guam,  Samoa,  and  the  Philippines. 
All  these  classes  combined  constituted  in  1910  about  1  per 
cent,  of  the  population  of  the  Pacific  states.  In  the  following 
analysis  they  will  be  disregarded. 

Consider  first  the  foreign  born,  or  immigrant  population, 
as  a  whole.  The  increase  of  population  in  the  Pacific  states 
between  1900  and  1910  was  more  than  1,750,000,  more  than 
three  times  the  amount  and  at  more  than  double  the  rate  of 
increase  in  the  preceding  ten  years.  During  the  same  period 
the  increase  of  foreign  born  was  more  than  400,000,  twelve 
times  the  increase  of  foreign  bom  in  the  preceding  ten  years. 
Of  the  total  increase,  1900-1910,  nearly  one  fourth  (23.3  per 
cent.)  was  an  increase  of  the  foreign  born  population,  while 
in  the  earlier  decade  only  one  seventeenth  (5.8  per  cent.)  was 
due  to  this  current.  This  does  not  prove  that  the  number  of 
foreign  born  had  increased  faster  than  the  number  of  American 
born.  On  the  contrary,  the  two  classes  increased  at  about 
the  same  rate.  But  in  the  decade  between  1890  and  1900  im- 
migration to  these  states  from  foreign  countries  had  almost 
ceased.  In  that  decade  the  number  of  foreign  born  increased 
only  6  per  cent.,  while  in  each  of  the  other  four  decades  it 
increased  by  at  least  one  half. 

An  introductory  survey  of  the  main  birthplace  classes 
in  the  population  of  the  Pacific  states  at  each  of  the  last  five 
censuses  can  be  obtained  from  the  following  brief  table. 

PERCENTAGE  DISTRIBUTION  OF  POPULATION  OP  PACIFIC  COAST  STATES.  AC- 
CORDING TO  BIRTHPLACE. 


Place  of  Birth! 

1870. 

1880. 

1800. 

1900. 

1910. 

Pftdfie  states  

82.8 
33.7 

33.5 

100.0 

38.9 
30.7 

30.4 

100  0 

36.6 

35.9 

0.1 

27.4 

100.0 

42.4 
34.8 
0.3 
22.5 

100.0 

35.8 

Other  oontmoital  United  States 

40  4 

O^itlying  dif^rict*  or  vn«p4<'ified  ,,,,,, 

1.0 

22.8 

Totalt 

100.0 

This  shows  that  between  1870  and  1900  the  proportion  of  for- 
eign born  in  the  population  decreased  from  one  third  to  little 
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more  than  one  fifth,  but  during  the  following  decade  it  re- 
mained substantially  unchanged.  The  outstanding  fact  re- 
vealed by  the  table  is  the  great  increase  between  1900  and  1910 
in  the  proportion  of  the  population  of  the  Pacific  states  drawn 
from  other  parts  of  the  country.  In  other  words,  the  popula- 
tion of  the  Pacific  states  has  grown  so  rapidly  since  1900 
because  natives  of  other  sections  of  the  United  States  have 
been  flocking  westward.  There  has  been  no  corresponding 
increase  in  the  natives  of  the  Pacific  states.  As  a  recently 
opened  region  fills  with  population  the  proportion  of  natives 
usually  tends  to  rise  and  the  proportion  of  immigrants  to  fall. 
In  the  preceding  table  the  natives  of  the  Pacific  states  in  1870 
were  less  than  one  third,  and  in  1900  were  more  than  two  fifths 
of  the  population.  By  1910  the  proportion  had  sunk  below 
what  it  was  in  1880,  1890,  or  1900.  The  foreign  born  fall  into 
two  groups  styled  by  the  census  "white''  and  "colored." 
The  term  "colored"  is  used  as  a  convenient  generic  term  to 
include  all  racial  elements  other  than  the  European  whites. 
It  embraces  Negroes,  Indians,  Malays,  Chinese,  and  Japanese. 
Whether  this  is  good  ethnology  may  fairly  be  questioned. 
But  good  ethnology  is  hardly  to  be  reconciled  with  the  require- 
ment that  its  tests  should  be  understood  and,  when  necessary, 
applied  by  an  army  of  more  than  70,000  enumerators. 

In  the  Pacific  states  the  only  numerous  components  of  the 
foreign  born  colored  are  the  Chinese  and  Japanese.  In  these 
states  in  1910  there  were  94,000  foreign  born  colored  and 
104,000  Chinese  and  Japanese.  The  excess  of  10,000  Chinese 
and  Japanese  over  all  foreign  born  colored  is  due  to  the  fact 
that  thousands  of  the  former  claimed,  some  no  doubt  wrongly, 
to  have  been  born  in  the  United  States.  In  the  entire  country 
there  were  nearly  20,000  Chinese  and  Japanese  who  claimed 
to  have  been  born  in  the  United  States.  The  majority 
were  probably  residing  in  the  Pacific  states,  where  both, 
elements  have  been  domiciled  for  the  longest  time.  The 
foreign  born  colored  in  the  Pacific  states  decreased  by  14,000 
between  1890  and  1900  and  increased  by  22,000  between  1900 
and  1910,  a  total  increase  of  8,000  in  twenty  years.  During 
the  same  twenty  years  the  foreign  born  whites  increased  by 
more  than  400,000.     As  a  result  the  foreign  born  colored  are 
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a  dwindling  proportion  of  the  total  foreign  born.  In  1890, 
they  were  16.7  per  cent.,  in  1900,  13.2  per  cent.,  and  in  1910, 
9.9  per  cent,  of  the  foreign  born.  Because  of  this  relative 
decrease  in  the  foreign  born  colored  the  proportion  of  whites 
in  the  total  population  of  the  Pacific  states  has  been  rising: 

Date.  Per  Cent  White. 

1860  87.0 

1870 90.1 

1880  89.5 

1890  92.9 

1900  94.9 

1910  ;.. 96.0 

The  tendency  towards  an  increasing  predominance  of 
whites  in  the  total  population  appears  in  the  whole  United 
States  as  well  as  in  the  Pacific  states,  but  in  the  latter  the 
increase  since  1860  has  been  9.0  per  cent.,  while  in  the  whole 
country  it  has  been  only  3.3  per  cent.,  or  little  more  than 
one  third  as  great. 

A  rough  estimate  of  the  number  of  foreign  born  who  arrived 
in  the  Pacific  states  between  1900  and  1910  may  be  reached 
by  starting  with  the  number  of  foreign  born  residing  in  the 
Pacific  states  in  1900  and  subtracting  the  probable  number  who 
died  before  1910.  This  number  of  deaths  has  been  estimated 
by  applying  to  the  foreign  born  in  the  Pacific  states  the  death 
rate  of  the  foreign  born  whites  in  the  registration  area  in  1900. 
The  group  was  probably  reduced  between  1900  and  1910  by 
about  92,750  deaths,  leaving,  if  emigration  be  ignored,  about 
451,600  survivors  in  1910  of  the  foreign  born  who  had  been  in 
the  Pacific  states  in  1900.  If  this  number  be  subtracted  from 
the  total  foreign  born  in  these  states  in  1910,  it  leaves  504,200 
as  the  number  of  survivors  in  1910  from  the  foreign  born  who 
had  arrived  in  these  states  during  the  preceding  decade. 
Assuming  that  they  had  been  in  these  states  on  the  average 
five  years,  the  number  of  arrivals  needed  to  produce  this  num- 
ber of  survivors  was  about  553,500.  That  this  number  ex- 
ceeds by  235,000  the  number  of  foreign  born  in  the  Pacific 
states  who  had  been  in  the  United  States  less  than  ten  years 
may  be  explained  by  the  fact  that  many  foreign  born  who  had 
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arrived  in  the  United  States  before  1900  and  had  been  gradu- 
ally advancing  across  the  continent  reached  the  Pacific  states 
after  1900. 

Consider  now  the  increase  in  immigrants  coming  from  other 
sections  of  the  United  States  or  more  accurately  the  increase 
in  natives  of  other  sections  residing  in  the  Pacific  states.  The 
total  population  increased  74  per  cent.;  the  foreign  born,  76 
per  cent. ;  those  born  and  residing  in  the  Pacific  states  increased 
only  46  per  cent. ;  but  the  natives  of  other  states  residing  in  the 
Pacific  states  increased  105  per  cent.  Obviously  the  Pacific 
states  since  1900  have  recruited  their  numbers  primarily  from 
the  natives  of  other  states  and  least  of  all  from  their  own  loins. 
The  immigration  of  natives  from  other  states  as  roughly  meas- 
ured by  these  birthplace  figures  more  than  doubled  during  the 
decade.  The  heaviest  contributions  came  from  the  Mississippi 
Valley  states,  Illinois,  Missouri,  and  Iowa,  but  the  most  rapid 
increase  in  the  flow  between  1900  and  1910  was  from  the  states 
farther  west  and  the  slowest  increase  from  the  states  farther 
■east  and  especially  from  New  England.  In  order  to  define 
the  contributory  area  more  accurately  I  have  prepared  the 
accompanying  table,  showing  the  number  of  natives  of  each 
state  east  of  them  living  in  the  Pacific  states  in  1900  and  in 
1910  w^th  the  per  cent,  of  increase  during  the  decade. 

In  the  following  table,  Oklahoma,  Florida,  and  Nevada  are 
exceptional.  The  population  residing  in  Oklahoma  more  than 
doubled  and  that  born  in  Oklahoma  increased  160  per  cent, 
between  1900  and  1910.  Probably,  also,  the  average  age  of 
the  natives  of  the  state  increased,  as  the  average  age  of  its 
residents  certainly  did,  and  as  a  rule  migration  is  more  com- 
mon in  adult  hfe.  The  increased  migration  from  Florida  to 
the  Pacific  states  is  probably  connected  with  the  similarity  of 
agricultural  conditions  in  Florida  and  southern  California,  and 
the  great  prosperity  of  sub-tropical  agriculture  in  California 
since  1900.  This  explanation  is  made  more  probable  by  the 
fact  that  the  increase  has  gone  mainly  to  California  rather  than 
to  Oregon  or  Washington.  Nevada  shows  a  small  increase 
because  the  emigration  from  that  state  in  the  years  before  1900 
had  been  abnormal. 
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NATIVES  OF  STATE  SPECIFIED  RESIDING  IN  PACIFIC  STATES,  1000  AND  1010.  WITH 
PER  CENT.  OF  INCREASE. 


Number. 

Per  Ceot. 

Stote. 

1000. 

1910. 

iDcrcaaa. 

nkkhnm^ 

1.061 

6.004 

3.030 

4.035 

665 

5.100 

1.108 

2.498 

30.860 

5,245 

3.062 

1.367 

83.045 

10.333 

12.425 

3,705 

38,348 

4,606 

33,238 

5,456 

3,190 

7,985 

2,859 

62.534 

17.228 

81.838 

39.398 

4.172 

14.543 

46,135 

1,542 

69,160 

64,754 

7.748 

966 

11,520 

6.471 

2.577 

1.430 

5.632 

25,334 

83,562 

5.235 

9.001 

8,648 

22,731 

10.695 
26,420 
18.601 
13,762 

2.102 
16376 

3.660 

7360 
8S.060 
14,041 
11,143 

8.500 
87.523 
48.583 
80,077 

0,174 
04.035 
11.264 
75.238 
12.205 

7.020 
17,546 

6.010 
131.064 
35.456 
lfi91,B06 
166.306 
70.038 

8.282 
28.726 
00.952 

2.955 
131.907 
119.007 
14,012 

1,701 
19.183 
10.748 

4.071 

2.230 

8,770 
38.844 
127.813 

7,059 
12.027 
11,427 
27,608 

OOB.O 

Colorado 

277.0 

North  Dakota 

247.5 

Montana 

341.6 

Florida 

216.1 

South  Dakota 

215.0 

NewMenoo 

306.3 

Arisona 

105.0 

MhuMSM>to 

185.4 

Idaho 

184.0 

Wert  Virginia 

181.3 

Wyoming 

162.6 

MU>iean 

157.  S 

KAhrHrft 

151.3 

Tena 

140.  S 

Geoma 

147.0 

wSfSnrii; 

146.3 

Utah 

144.5 

Kiuiflfm,  ,  .  .  . 

136.4 

North  Carolina 

123.7 

AUUmft 

(20.4 

AHr^namr 

110.7 

110.5 

Iowa 

100.6 

Kentucky 

105.0 

U.S.PMtridt  efPadficHatu. 

Illinois 

m.t 

103.3 

Indiana 

102  0 

Lonifdana 

08.5 

Tennessee 

07.6 

Pennsylvania 

07.1 

South'Carolina 

01.7 

Missouri 

00.7 

Ohio 

i63.8 

New  Jersey 

80.8 

DeUware 

76.1 

Virginia 

66.5 

Connecticut 

66.1 

Rhode  Island 

58.0 

District  of  Columbia 

65.0 

Maryland 

55.7 

Massachusetts 

53.8 

NewYoric 

52.0 

New  Hampshire 

34.0 

Vermont 

33.6 

Nevada..    . 

32.1 

Maine 

21.0 

If  the  emigration  of  native  Americans  to  the  Pacific  Coast 
states  is  analyzed  with  due  regard  to  the  populousness  of  the 
contributing  states  and  the  proportion  of  the  natives  of  each 
state  who  were  living  in  the  Pacific  Coast  states  to  the  total 
natives  of  the  state  living  in  the  United  States,  it  appears  that 
the  smallest  contributions,  less  than  1  per  cent,  of  the  total 
natives,  came  from  the  southeastern  states.  New  Jersey  to 
Arizona  inclusive  in  1900  and  New  Jersey  to  Louisiana  in  1910; 
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that  the  states  contributing  1  to  3  per  C5ent.  of  their  natives 
in  1900  were  northern  states  from  Maine  to  South  Dakota 
(with  Utah),  and  in  1910  were  a  belt  of  states  stretching  across 
the  country  from  New  Hampshire  to  New  Mexico;  and  that 
the  states  contributiog  more  than  3  per  cent,  of  their  natives 
were  the  northern  and  western  states  from  Iowa  to  Arizona 
(1900)  or  Michigan  to  Arizona  (1910). 

Consider  now  the  increase  between  1900  and  1910  in  the 
natives  of  the  Pacific  states  Uving  in  these  states.  This  num- 
ber rose  by  only  46.4  per  cent.,  a  ratio  much  less  than  the  in- 
crease in  any  other  of  the  population  groups.  This  slow  in- 
crease suggests  either  that  the  true  death  rate  in  the  Pacific 
states  is  high,  and  this  is  not  borne  out  by  any  evidence  at  hand, 
or  that  the  true  birth  rate  is  abnormally  low,  and  this  is  in  har- 
mony with  what  we  know  from  other  sources.  To  my  mind, 
the  best  single  substitute  which  the  data  allow  for  an  American 
birth  rate  is  the  proportion  of  children  under  five  years  of  age 
to  the  number  of  potential  mothers,  or  women  of  age  to  bear 
children,  an  age  which  is  roughly  defined  as  15  to  44  or  15  to  49, 
sometimes  one  group  and  sometimes  the  other  being  available. 
In  the  United  States  as  a  whole  in  1910  there  were  446  children 
under  5  to  1,000  women  15  to  49  years  of  age,  and  for  half  a 
century  this  proportion  had  steadily  and  rapidly  decreased. 
If  we  divide  the  United  States  into  the  three  parts.  Pacific, 
Mountain,  and  rest  of  the  United  States,  the  proportions  of 
children  to  1,000  women  in  1910  were  as  follows: 


Divioon. 

ChUdren  under  5  to  1,000 
Women  15-49. 

Per  Cent.  Deviation 
from  Average. 

Pwnfie- 

343 
488 
449 

446 

-23 

Moantam 

+10 

Rflit  of  United  SUtes 

+  1 

Total 

0 

The  proportion  of  children  in  the  Pacific  states  is  23  per  cent, 
below  the  average  for  the  country,  which  may  be  taken  as  the 
normal,  and  30  per  cent,  below  that  in  the  Mountain  states, 
next  east  of  this  area.  The  conclusion  that  the  Pacific  states 
are  characterized  by  an  extremely  low  birth  rate  is  an  unavoid- 
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able  one.  The  following  figures  show  that  the  birth  rate  as 
thus  measured  has  been  steadily  falling  for  half  a  century  and 
is  now  less  than  half  (44.5  per  cent.)  of  what  it  was  in  1860. 

Date.  Children  to  1,000 

V  omen  15-49 
Years  of  Age  in 
Pacific  Coast 
States. 

1860 771 

1870 653 

1880 541 

1890 424 

1900 379 

1910 343 

On  the  whole,  the  evidence  indicates  that  the  astonishing  in- 
crease of  population  in  these  states  since  1900  has  been  mainly 
due  to  immigration  in  some  degree  from  abroad,  but  especially 
from  other  states,  and  slightly  due  to  excess  of  births  over 
deaths.  Increase  as  a  permanent  and  normal  social  process 
usually  depends  primarily  upon  natural  increase  and  a  growth 
of  population  resulting  mainly  or  entirely  from  immigration 
has  a  weaker  guarantee  of  permanence.  While  the  evidence 
in  hand  does  not  warrant  a  definite  answer,  it  does  point  to  a 
slackening  in  the  growth  of  population  of  the  Pacific  states  as 
likely  to  occur  in  the  near  future. 
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"ON  THE  HANDICAPPING  OF  THE  FIRST  BORN/' 
A  CRITICISM  OF  PROFESSOR  PEARSON'S  1914 
MEMOIR.* 

Bt   Louis   I.    Dublin,  Statistician,  and  Habbt  Langman,  Staiistical 
Bureau,  Metropolitan  Life  Insurance  Company,  New  York, 


In  his  paper  "A  First  Study  of  the  Statistics  of  Puhnonary 
Tuberculosis,  "t  1907,  Professor  Pearson  concluded  among 
other  things  that  the  early  born,  particularly  the  first,  are 
more  liable  to  develop  tuberculosis  than  are  the  later  born. 
This  finding  of  Pearson's  was  severely  criticized  by  a  number 
of  workers,  but  especially  by  Yule  and  Greenwood,^  Weinberg§ 
and  Macaulay-ll  In  his  more  recent  memoir,  "On  the  Handi- 
capping of  the  First  Born,"  1914,  Professor  Pearson  elabo- 
rates this  thesis  and  responds  to  the  criticism  directed  at  his 
first  paper. 

In  his  1907  paper,  Pearson  classified  the  381  patients  of  a 
tuberculosis  sanatorium  by  order  of  birth.  He  also  arranged 
the  sibships,  i.  e.  the  group  composed  of  the  381  tuberculous 
persons  and  their  brothers  and  sisters,  in  a  similar  order.  He 
then  assumed  that,  in  principle,  these  two  distributions  by 
order  of  birth  should  be  identical,  supposing  that  the  distri- 
bution of  the  sibships  is  equivalent  to  the  distribution  by 
order  of  birth  of  the  tuberculous  population  at  large.  He 
found  actually  that  the  first  and  second  born  among  the 
patients  were  represented  considerably  above  the  number 
expected  from  the  distribution  of  the  sibships.  He  con- 
cluded, therefore,  that  the  early  born  are  more  liable  to 
tuberculosis. 

It  is  this  assumption  of  the  identity  of  the  two  distributions 

*  EugenioB  Leeturp  Series.  X.    Dulau  and  Company.  London. 

t  Studies  in  National  Deterioration.  Drapers'  Company  Research  Memoirs.    Dulau  and  Company, 


X  On  the  Determination  of  the  Siie  of  Family  and  of  the  Distrifafation  of  Characters  in  Order  of  Birth 
from  Samples  taken  tbrouKh  Members  of  the  Sibships.  Journal  of  the  Royal  Statistical  Society,  VoL 
LXXVn.  1913-1914. 

I  "Die  rassenhygieniMhe  Bedeutnnfe  der  Fruehtbarkcit "  Anh.  f.  Rasaen-  u.  GeseOacfaafta-Biolocie, 
1910  Vol.  Vn.  p.  684.    "Zur  Frage  der  Messung  <ler  FruchtbarkeH."  Ihid.,  1913.  Vol.  X.  p.  162. 

II  The  Supposed  Inferiority  of  First  and  Seeond  Bom  Mcmbov  of  ^miliea— Statistical  FaOaeies. 
1012.    T.  B.  Macaulay,  Montreal.  Can. 
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that  is  the  basis  of  much  of  the  criticism.  We  shall  also  ad- 
dress ourselves  to  this  matter  below.  In  addition  other  more 
general  criticisms  have  been  made,  especially  by  Macaulay, 
which  indicate  why  we  may  expect  the  early  bom  to  be  rep- 
resented in  larger  proportions  without  involving  Pearson's 
conclusion.  They,  the  early  born,  have  had  a  greater  oppor- 
tunity to  pass  through  the  so-called  ''danger  zone''  and  to  be- 
come patients  of  tuberculosis  sanatoria;  younger  brothers  and 
sisters  may  well  have  a  pronounced  tubercular  diathesis,  but 
because  of  their  youth  may  not  as  yet  have  developed  the 
disease  suflSciently  to  need  sanatorium  care.  There  is  also 
a  tendency,  even  if  not  a  very  pronounced  one,  in  tuberculous 
stocks  for  the  undue  representation  of  early  borns;  for  the 
number  of  ofifspring  in  the  family  is  likely  to  be  cut  down 
below  the  average  through  the  early  death  of  tuberculous 
parents,  or  through  other  circumstances  which  commonly 
break  up  family  ties  in  tuberculous  stock. 

Pearson,  in  his  second  paper,  virtually  waives  the  above 
objections.  He  proceeds  rather,  at  great  pains,  to  substan- 
tiate the  other  assumption  which  was  involved  in  his  first 
paper,  and  which  was  criticized  rather  severely  by  Yule  and 
Greenwood,  namely,  that  the  distribution  of  the  sibships  by 
order  of  birth  is  equivalent  to  the  distribution  of  the  tuber- 
culous population  at  large.  For,  if  this  assumption  is 
invalid,  the  two  distributions  referred  to  above  are  not 
comparable,  and  no  valid  conclusions  can  be  drawn  from 
any  such  comparison.  In  his  reply,  the  author  does  not 
mathematically  establish  his  conclusion  as  to  the  identity 
of  the  two  distributions.  He  explains  that  he  has  consid- 
ered the  distributions  of  the  afifected  in  a  number  of  cases 
where  the  distributions  of  the  pathologic  communities  from 
which  they  were  chosen  were  approximately  known,  and 
has  compared  the  latter  distributions  with  those  obtained 
from  the  distributions  of  the  afifected  by  various  methods, 
including  those  of  his  critics.  On  the  basis  of  this  compari- 
son, the  author  has  satisfied  himself  that  the  distribution  of 
the  sibships  of  the  afifected  is  in  general  the  best  representa- 
tion of  that  of  the  pathologic  community  at  large. 

The  author  then  extends  his  argument  by  introducing  a 
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discussion  of  the  mortality  and  "delicacy"  rates  of  infants  by 
order  of  birth.  He  also  considers  various  indications  of  degen- 
eracy in  families  by  order  of  birth,  including  such  traits  as 
imbecility,  epilepsy,  insanity,  albinism,  criminality,  tuber- 
culosis, and  congenital  cataract.  Using  the  same  methods  as 
have  already  been  described  for  tuberculosis,  he  finds  a 
marked  weighting  of  the  first  born  in  all  these  defects,  except 
in  epilepsy. 

After  summing  up  his  data,  the  author  comes  to  the  definite 
•conclusion  that  ''the  small  family  is  detrimental  to  race  prog- 
ress.'' This  conclusion  he  makes  without  reservation;  for 
such  families  are  constituted  to  a  greater  degree  by  the  early 
born  who,  as  he  maintains,  are  more  often  defective. 

For  the  sake  of  the  argument  let  us  assume  that  the  author's 
tables  actually  show  what  he  claims  for  them.  Then  all  that 
follows  is  that  the  early  born  of  the  community  are  more 
likely  to  be  inferior  than  the  later  born.  It  does  not  follow, 
as  Pearson  infers,  that  the  early  born  are  necessarily  inferior 
to  other  siblings  of  their  own  families.  Nor  is  it  true  for  the 
pathologic  community  at  large,  since  the  author's  subjects, 
taken  from  institutions,  are  distributed  mostly  between  cer- 
tain ages.  Thus,  what  may  be  true  of  patients  in  a  tuber- 
culosis sanatorium  need  by  no  means  be  true  of  tuberculous 
persons  in  general,  who  include  many  children,  and  these  are 
rarely  found  in  sanatoria.  Especially  in  the  face  of  evidence 
of  inferiority  of  the  last  born,  it  is  not  safe  to  assume  that 
superior  individuals  would  be  obtained  by  increasing  the 
size  of  the  families  in  question.  As  has  already  been  pointed 
out,  this  inferiority  of  the  early  bom  may  be  due  to  an 
undue  representation  of  small  degenerate  families;  or  it  may 
be  due  to  the  higher  average  age  of  the  elder  born,  the  younger 
born  not  having  as  yet  attained  an  age  at  which  criminal  or 
pathologic  tendencies  will  have  had  opportunity  for  expres- 
sion to  a  like  degree;  or  to  such  circumstances  as  economic 
pressure  upon  older  children,  or  to  other  external  conditions, 
and  not  simply  to  the  physiologic  fact  of  being  elder  born. 

Thus  far  we  have  assumed  that  Professor  Pearson's  method 
of  procedure  is  valid.  His  method  is  based  unequivocally  on 
the  assumption  that  the  distribution  according  to  order  of 
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birth  of  the  pathologic  community  from  which  his  ''marked" 
or  aflFected  subjects  are  obtained  is  identical  with  the  distri- 
bution of  the  sibships  of  these  subjects.  For  if  that  be  the 
case  he  can  use  the  distribution  of  the  sibships  of  the 
affected  as  a  norm  in  comparing  with  it  the  distribution 
of  the  affected,  in  the  effort  to  show  that  actually  the  early 
bom  among  his  subjects  preponderate  beyond  all  expected 
proportions.  We  shall  endeavor  to  show  that,  when  there  is 
no  weighting  according  to  order  of  birth  among  the  individuab 
affected,  the  distribution  of  the  affected  or  that  of  the  patho- 
logic community  represented  by  them  is  not  in  any  case  com- 
parable with  that  of  their  sibships.  We  propose  to  take  the 
distribution  of  a  normal  population,  and,  supposing  all  mem- 
bers of  it  to  be  liable  to  some  disease  in  equal  proportions, 
obtain  from  it  the  distribution  of  the  sibships  of  the  affected 
by  order  of  birth  which  is  to  be  expected  on  the  assumption 
made.  We  shall  find  that  the  distribution  of  the  sibships  is 
by  necessity  so  different  as  to  account  for  practically  the  whole 
difference  found  by  Pearson.  To  illustrate  our  point,  we 
submit  the  following  table: 

TABLE  I 

RECGNSTRUCnON  OF  THE  DISTRIBUTION.  BY  ORDER  OF  BIRTH,  OF  THE  SIBSHIPS 
OP  THE  AFFECTED  FROM  THAT  OF  THE  AFFECTED,  OR  FROM  THAT  OF  THE 
GENERAL  PATHOLOGIC  COMMUNITY. 


Sibling'i 
Order. 

Number 
in 

InduBtriftl 
dasBen. 
N.S.W. 

Number  of 
FamiUflB 

with  1.2. 

or  More  in 
Family. 

Tndividuala 
in  Families 

of 

Re^)ective 

Order. 

Distribution 

ofSibshipa 

of 

Affected. 

PerMiUe 
Distribution 
ofAffeeted. 

Per  Mille 

Diatributiooar 

SiMiipsof 

Affected. 

FMnily. 

I 

• 

n 

Ill 

IV 

V 

VI 

7.670 
7.008 
6.184 
6.442 

667 
819 
742 
734 
722 
720 
673 
666 
522 
497 
362 
235 
144 

167 
7.670 

667 
1.638 
2.226 
2.936 
3.610 
4.320 
4.711 
6.328 
4.698 
4,970 
3.982 
2.820 
1.872 

2.547 
40325 

46.325 
45.658 
44.020 
41,794 
38,858 
35.248 
30.928 
26.217 
20.889 
16,191 
11,221 
7.239 
4.419 

2,547 
371.554 

165.57 
151.17 
133.49 
117.47 
101.63 
86.04 
70.50 
55.97 
41.60 
30.33 
19.60 
11.79 
6.71 

8.12 
1000 

124.68 

122.88 

118  48 

112.48 

4.708 

3.986 

3.266 

2.593 

1.927 

1.405 

908 

546 

311 

167  \ 

209/ 

46.325 

104.58 

94.87 

83  34 

70.56 

56.22 

43.58 

30.20 

19.48 

11  89 

6.85 
1000 

Over  14 

ToUl 

Digitized  by 


Googh 


31]  ''On  the  Handicapjnng  of  the  First  Born.*'  731 

In  the  foregoing  table  we  give  in  Column  I  the  distribution, 
by  order  of  their  birth,  of  the  siblings  of  a  community  of  7,670 
fertile  families  taken  from  the  industrial  class  in  New  South 
Wales,  as  quoted  in  Pearson's  paper  on  pulmonary  tubercu- 
losis. We  suppose,  also,  that  all  of  these  siblings  are  equally 
liable  to  some  disease  irrespective  of  their  order  of  birth.  On 
this  assumption,  we  shall  obtain  (Column  VI)  the  distribution 
of  the  sibships  of  the  affected  which  are  to  be  expected  from 
the  distribution  in  Column  I.  From  Column  I  we  first  obtain 
Column  II,  the  distribution  of  the  families  in  the  community 
according  to  size.  From  Column  I  we  have,  for  instance, 
4,708  fifth  born  and  5,442  fourth  born.  But  we  must  have 
a  fourth  bom  for  every  fifth  born,  and  any  excess  of  the  former 
must  therefore  be  due  to  families  of  four  only,  in  this  case  734 
in  Column  II.  In  similar  manner  we  obtain  each  of  the  other 
figures  in  Column  II.  Now  we  have,  for  instance,  734  fami- 
lies of  four  each.  Then  we  have  2,936  individuals  (Column 
III)  all  belonging  to  families  of  size  four.  Thus  we  obtain  for 
Column  III  a  distribution  of  the  siblings  of  our  population 
classified  according  to  size  of  family  to  which  they  belong. 
Since  we  have  assumed  all  these  siblings  equally  liable  to 
a  disease,  the  figures  of  Column  III  must  give,  in  their  pro- 
portions, the  distribution  of  the  aflfected  as  well,  according  to 
size  of  family  to  which  they  belong. 

We  must  realize  now  that  the  subjects  under  Professor 
Pearson's  consideration  (distributed  as  in  Column  III)  are  all 
included  in  the  same  institution.  These  subjects  were  pre- 
sumably drawn  at  random  from  the  pathologic  community  at 
large.  We  inquire  now  as  to  the  probable  number  of  families 
of  the  community  we  are  considering  that  have  more  than 
one  representative  among  the  inmates  of  the  institution.  The 
probability  of  a  particular  member  of  the  community  being 
an  inmate  of  the  institution  at  any  given  time  is  small.  The 
likelihood  that  two  members  of  the  same  family  are  repre- 
sented among  our  subjects  is  then  extremely  small,  for,  in 
the  first  place,  both  must  be  diseased;  further,  both  must 
have  the  disease  developed  to  the  stage  where  they  need 
institutional  care;  both  must  be  sent  to  some  institution; 
of   all  institutions,  both   must  be   committed  to  the  par- 


Digitized  by  VjOOQ  IC 


732  American  Statisticdl  Aasociaiian.  [32 

ticular  one  we  are  examining;  both  must  be  inmates  of  this 
institution  at  the  same  time,  viz.,  that  of  our  observation. 
We  infer,  then,  that  a  very  small  nuniber  of  the  sibships 
of  the  affected  are  represented  by  more  than  one  member 
in  this  particular  institution.  Hence  we  shall  assume  that 
for  our  purposes  each  of  our  affected  comes  from  a  distinct 
family,  the  error  being  negligibly  small. 

That  being  the  case,  Column  III,  besides  giving  the  distri- 
bution (proportionately)  of  the  affected  in  the  institution 
according  to  size  of  family  to  which  they  belong,  also  gives 
the  distribution  of  their  famiUes  according  to  size.  Let  us 
suppose  for  a  moment  that  the  actual  figures  are  magnified 
proportionately,  and  that  the  figures  of  Column  III  actually 
represent  the  number  of  the  sibships  of  various  sizes.  In  that 
case  we  should  have,  then,  46,325  families;  hence  46,325  first 
boms.  Again,  there  being  a  second  born  in  every  family  of 
two  or  more,  we  add  all  the  numbers  of  Column  III  from  the 
bottom  up  to  the  second  line  and  obtain,  for  the  second  figure 
of  Column  IV,  45,658  as  the  number  of  second  boms.  Simi- 
larly, we  add  all  of  Column  III  up  to  the  third  line  and  obtain 
44,020  for  the  third  figure  of  Column  IV.  In  analogous  man- 
ner we  complete  Column  IV.  These  figures  represent,  then 
(magnified  in  proportion),  the  distribution  by  order  of  birth  of 
the  sibships  of  the  affected.  Colunm  VI  gives  1000  individ- 
uals distributed  as  are  the  numbers  of  Colunm  IV.  Now, 
since  all  siblings  of  our  community  were  supposed  equally 
liable  to  the  disease.  Column  I,  besides  giving  the  distribution 
of  our  community,  also  gives  the  proportionate  distribution 
of  those  affected.  In  Column  V  we  have  1,000  individuals 
distributed  as  the  numbers  of  Column  I.  We  have,  then,  in 
Column  V,  the  per  mille  distribution  of  the  diseased,  as  well 
as  that  of  the  community  at  large,  and  in  Colunm  VI  the  per 
mille  distribution  of  the  sibships  of  the  diseased. 

The  discrepancy  between  the  last  two  columns  is  striking. 
Thus,  as  to  first  born,  the  two  colunms  ^ve  165.6  and  124.7 
as  the  respective  numbers  of  affected  and  their  sibships  on  a 
per  mille  basis.  A  like  difference  is  found  for  second  and 
third  borns.  These  differences  in  proportionate  distribution 
were  obtained  on  the  assumption  that  siblings  of  all  orders  of 
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birth  were  equally  liable  to  disease — that  is,  that  there  is 
no  weighting  on  the  early  boms.  It  is  not  surprising  then 
that  Professor  Pearson  should  obtain  such  differences  in  his 
own  tabulations,  and  any  conclusions  based  on  such  a  dis- 
crepancy fall  to  the  ground. 

We  shall  further  illustrate  our  point  by  applying  formally 
the  method  used  in  obtaining  the  above  table  to  the  distribu- 
tion of  the  381  patients  of  a  sanatorium  used  by  Pearson  in 
his  1907  paper.  We  obtain  the  following  table,  where  Roman 
numerals  denote  columns  similar  to  those  in  Table  I : 

TABI^n 
RECONSTRUCTION  OF  THE  DISTRIBUTION  OF  TBE  8IBSBIF8  OF  881  TUBERCULCUf 
INDIVIDUALS  IN  A  SANATORIUM  FROM  THAT  OF  TBE  TUBERCULCUB  INDIVIDUAL! 
THEMSELVES.  AND  A  COMPARISON  WITH  TBE  B1B8B]?  DI&TRIBUTICN  AS  ACTU- 
ALLY FOUND  BY  PEARSON. 


Sibling's 
Order. 

Number 
in 

TUDOfy. 

Distribution 

of 

Affected 

Sanatorium. 

Number  of 
FamSies 

Repramnted 

Number  of 

Affected 

Belonging 

to  Families 

of 

Various 

Smb. 

•  Expected 

Distribution 

of  the 

Sibehips 

of  the  381 

Affected. 

381 

IKstributed 

as  the 

Sibships 

of  the 

Affected. 

Distribution 

oftheSibsbipa 

ofthe 

Affected 

as  Actually 

Found  by 

PeanoD. 

landV 

11 

UI 

IV 

VI 

vn 

Total.... 

113 

79 

41 

52 

39 

18 

18 

9 

3 

3 

3 

1 

1 

1 

34 

38 

-11 

13 

21 

0 

9 

6 

0 

0 

2 

0 

0 

1 

34 

76 
-33 

52 

105 

0 

68 

48 
0 
0 

22 
0 
0 

14 

381 

347 

271 

304 

252 

147 

147 

84 

36 

36 

36 

W 

14 

69.69                 67.1 

63.47                 64.4 

49.57                 58.6 

55.60                 50.9 

46.09        1         43.5 

26.89                 32.6 

26.89                 22.2 

15.36                 15.1 

6.58                 10.0 

6.58                  6.2 

6.58                  3.7 

2.56        1           2.6 

2.56        >           1.6 

2.56        ;           1.1 

381 

113 

381 

2.083         1      381             j       381(a) 

(a)  This  total  em  braces  several  nblings  of  an  order  of  birth  beyond  14. 

Here  Column  I  or  its  equivalent,  Column  V,  gives  the  dis- 
tribution of  the  381  subjects.  Column  VI  gives  the  distri- 
bution of  the  sibships  of  these  subjects  that  is  to  be  expected 
from  Column  I.  Colunm  VII  gives  the  distribution  of  the 
sibships  of  the  affected  as  actually  found  by  Pearson.  The 
distributions  of  Columns  VI  and  VII  are  fairly  equivalent. 
But  VI  was  obtained  on  the  assumption  that  all  siblings  wer^ 
equally  liable  to  the  disease.     Hence  the  discrepancy  that 
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Pearson  found  was  to  be  expected  on  the  assumption  that 
there  be  no  weighting  according  to  order  of  birth.  Certainly, 
then,  Professor  Pearson  cannot  use  these  distributions  as  a 
basis  for  the  contention  that  the  early  born  are  especially 
liable  to  be  diseased. 

Again,  let  us  reverse  our  procedure  to  see  what  number  of 
affected  may  be  expected  from  the  actual  distribution  of  the 
sibships.  In  Table  I  we  obtained  the  distribution  VI  from 
that  of  I  or  V  in  a  very  definite  way.  Given  the  distribution 
VI,  that  of  V  is  then  definitely  determined.  Using  Pearson's 
figures  again,  we  obtain  the  following  table: 

TABLE  III 
RECONSTRUCTION  OF  THE  DISTRIBUTION  OP  THE  AFFECTED  IN  A  SANATORIUM  FROM 
THAT  OF  THE  8IB3HIP3  OF  Tfl03E  ACTUALLY  AFFECTED,  AND  A  COMPARISON  WITH 
THE  DISTRIBUTION  OF  THE  ACTUALLY  AFFECTED  AS  FOUND  BY  PEARSON. 


Sibling's  Order. 

Distribution  of  the 

Sibehipa  of  the  Affected 

as  Found  by  Pearson. 

Distributbn  of  the  Affected 

to  be  Expected 
from  that  of  their  Sibships. 

Distribution  of  the  381 
Affected  as  Aetnal^ 
Found  by  Peanon. 

IV  and  VI. 

landV 

vni 

1 

381 

93.92 
78.92 
61.92 

17  so 

113 

2 

366 
332 
289 

79 

3 

41 

4 

52 

5 

247                                    37.09 
185                                    24.69 
126                                      14  8A 

39 

6 

18 

7 

18 

8 

9 

10 

11 

86 
57 
35 
21 
15 
9 

9.15 
5.52 
3.06 
1.68 
1.13 
.63 

.40 

9 
3 
3 
3 

12 

13.. 

1 
1 

14 

5} 

15  and  over 

1 

Total 

2.164 

381 

381 

Column  IV  (VI)  gives  the  distribution  of  the  2,164  sib- 
ships of  the  affected  as  actually  found  by  Pearson.  Column 
I  (V)  gives  the  expected  distribution  of  the  affected  themselves, 
and  is  obtained  from  VI  by  reversing  the  procedure  in  the 
other  tables.  Column  VIII  gives  the  actual  distribution  of 
Professor  Pearson's  subjects.  Comparing  the  last  two  col- 
umns, we  note  that  the  first,  fourth  and  fifth  born  predominate. 
Considered  as  a  whole,  however,  the  variations  are  too  irregu- 
lar to  warrant  any  definite  conclusion.     The  same  chance 
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variation  that  made  52  follow  41  in  Column  VIII  may  have 
raised  the  first  figure  to  113. 

Professor  Pearson  may  point  out  that,  in  some  instances, 
he  has  found  variations  beyond  even  what  we  should  antici- 
pate on  our  assumptions.  But  we  have  seen  that  there  are 
several  reasons  why  we  should  a  priori  expect  a  certain  pre- 
dominance of  first  bom  among  the  marked  (except,  of  course, 
in  cases  of  congenital  cataract,  albinism,  etc.,  characteristics 
acquired  at  birth).  Proper  allowance  must  be  made  for  such 
factors  before  we  can  accept  any  decided  difference  in  our 
order  of  birth  distributions  as  really  significant. 

On  reviewing  Professor  Pearson's  data  in  the  light  of  the 
foregoing,  we  find  that  his  hypothesis  is  anything  but  sub- 
stantiated, and  that  the  cry  against  the  pioneer  child — ^at  any 
rate,  so  far  as  Professor  Pearson's  data  indicate — has  little,  if 
any,  justification.  It  would  seem  obligatory  that  the  proper 
method  of  procedure  to  be  pursued  in  an  investigation  such 
as  that  which  is  proposed  should  be  to  consider  only  fami- 
lies of  the  same  size,  and  that  then  only  families  with  com- 
pleted pathologic  history  should  be  included.  This  would 
eliminate  the  complication  of  including  a  number  of  early 
boms  of  degenerate  stocks  with  low  fertility.  Again,  if  any 
definite  results  were  obtained,  we  should  have  some  reason 
to  suppose  them  true  for  members  of  the  same  sibship. 
Weighting  of  large  families  as  such  (the  primary  source  of 
the  differences  in  our  distributions)  would  be  eliminated. 
Inadequacies  in  the  records  due  to  omission  of  the  data  con- 
cerning the  ultimate  history  of  young  siblings  with  distinct 
pathologic  diatheses  would  be  accounted  for.  Any  other  like 
pitfalls  or  sources  of  inaccuracy  must  be  done  away  with, 
or  allowed  for,  before  one  can  feel  any  assurance  that  his 
conclusions,  if  he  then  obtain  any,  include  an  element  of 
truth. 
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VITAL  STATISTICS  WORK  IN  CALIFORNIA.* 
By  George  D.  Leslie,  Statistician,  Calif amia  Board  of  Health. 


Statistics  have  been  termed  the  handmaid  of  prophecy  and 
vital  statistics  the  bookkeeping  of  humanity.  The  books  kept 
in  CaUfornia  include  births,  deaths,  and  marriages,  and  3deld 
sound  predictions  on  the  great  events  of  life — ^the  cradle,  the 
grave,  and  the  wedding  altar. 

The  State  Bureau  of  Vital  Statistics  was  organized  in  1905, 
and  California  immediately  won  from  the  U.  S.  Bureau  of  the 
Census  the  honor  of  recognition  as  a  registration  state  for 
deaths  along  with  Pennsylvania  and  three  others  admitted  in 
1906.  Until  the  admission  of  Washington  in  1908,  California 
was  one  of  three  registration  states  west  of  the  Mississippi 
River  and  the  only  such  state  beyond  the  Rocky  Moimtains. 
Moreover,  there  is  a  sharp  contrast  between  mortality  statis- 
tics for  the  two  registration  states  on  the  Pacific  coast.  The 
death  rate  for  Washington  has  ranged  widely  between  merely 
7.9  and  10.0  per  1,000  population,  while  the  rate  for  California 
has  varied  slightly  at  higher  levels  only  from  13.4  to  14.6. 
The  California  death  rate  was  below  that  for  the  whole  regis- 
tration area  in  1906  to  1911,  though  somewhat  above  it  in  1912 
and  1913. 

Birth  registration,  deficient  at  first,  has  improved  year 
after  year  in  California,  the  total  more  than  doubling  between 
1906  and  1914  in  the  steady  rise  from  20,974  to  46,012  and  the 
rate  advancing  from  10.3  to  16.7.  In  the  race  between  the 
Stork  and  the  Scythe,  births  first  surpassed  deaths  somewhat 
in  1911  but  by  1914  the  excess  of  births  over  deaths  rose  to 
over  one  fifth  (22.6  per  cent.).  The  California  death  toll  was 
29,303,  or  14.4  per  1,000  population  in  1906,  against  37,537, 
or  only  13.4  per  1,000  in  1914,  increases  appearing  annually 
except  for  a  small  decline  between  1908  and  1909  and  a  sharp 
drop  between  1913  and  1914,  when  the  death  total  decreased 
by  1,062,  or  2.8  per  cent.     Marriages  numbered  21,317,  or 

*  Paper  presented  at  the  meeting  of  the  American  Statistical  Aseodation  at  Stanford  Unt?asity, 
Pab  Alto.  California,  August  13. 1915. 
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10.5  per  1,000  inhabitants  in  1906,  against  31,902,  or  11.5  per 
1,000  in  1914,  a  decrease  of  1,266,  or  5.5  per  cent.,  appearing- 
between  1907  and  1908,  while  all  other  years  showed  successive 
gains  but  with  increases  very  small  and  rates  actually  declining 
in  both  1913  and  1914. 

The  registration  system  established  in  1905  has  been  modi- 
fied by  a  new  statute  in  effect  August  8, 1915,  that  follows  even 
more  closely  the  Model  Law  on  this  subject  and  which,  though 
altering  standard  blanks  and  local  districts  somewhat,  will 
make  no  particular  change  in  statistical  tabulations.  How- 
ever, descriptions  here  given  of  blank  forms  and  registration 
districts  relate  to  conditions  under  the  law  of  1915. 

The  California  birth  and  death  certificates  are  based  upon 
forms  recommended  by  the  Bureau  of  the  Census  and  the 
marriage  certificates  follow  similar  lines.  Each  blank  contains 
identifying  particulars  such  as  names  of  persons  and  parents 
as  well  as  the  place  and  date  of  the  event,  in  addition  to  statis- 
tical data  proper.  The  birth  certificate  includes  the  following- 
statistical  items:  sex  of  child;  whether  twin  or  other  plural 
birth ;  for  each  parent  the  race,  age,  birthplace,  and  occupation 
(by  both  particular  kind  of  work  and  general  nature  of  indus- 
try) ;  nimoiber  of  children  born  to  the  mother  as  well  as  number 
still  living;  and  also  inquiries  on  the  use  of  a  prophylactic  for 
ophthalmia  neonatorum.  The  death  certificate  contains  for 
each  decedent  the  sex,  race,  marital  condition,  age,  occupa- 
tion (by  both  particular  kind  of  work  and  general  nature  of 
industry),  birthplace,  parental  birthplaces,  cause  of  death,  and 
length  of  residence  (in  the  registration  district  and  in  Cali- 
fornia), together  with  special  information  for  hospitals  on  source 
of  infection.  The  marriage  certificate  likewise  includes  the 
following  items  for  both  groom  and  bride:  race;  age;  former 
marital  condition  with  number  of  present  marriage;  occupa- 
tion; birthplace;  and  parental  birthplaces. 

The  local  registrars  forwarding  to  the  central  bureau  each 
month  original  certificates  for  births  and  deaths  in  their  re- 
spective districts  are  the  health  oflicers  of  the  34  cities  having 
freeholders'  charters,  the  clerks  of  the  remaining  205  cities 
and  incorporated  towns,  and  the  county  recorders  for  the  out- 
side or  unincorporated  portions  of  the  several  counties.     Orig- 
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inal  certificates  for  all  marriages  are  likewise  sent  each  month 
to  the  State  Registrar,  but  only  by  the  recorders  of  the  58 
counties  in  California.  The  duty  of  filing  a  certificate  with 
the  local  registrar  is  fixed  by  law  upon  the  physician  or  mid- 
wife attending  a  birth  within  36  hours  thereafter,  upon  the 
undertaker,  in  case  of  a  death,  within  72  hours  or  before  any 
disposition  is  made  of  the  body,  and  upon  the  minister  or  jus- 
tice performing  a  marriage  ceremony  within  three  days  of  the 
«vent. 

Some  idea  of  the  extent  of  tabulations  in  the  State  Bureau 
of  Vital  Statistics  is  given  by  a  general  summary  of  the  facts 
for  California  in  1914,  to  appear  in  the  next  Biennial  Report. 
Similar  figures  are  shown  regularly  in  these  reports  for  three 
main  divisions — Northern,  Central,  and  Southern — and  eight 
minor  geographic  divisions  of  the  state,  and  are  generally  avail- 
able likewise  from  data  published  for  individual  counties  as 
well  as  for  leading  cities. 

Males  preponderate  greatly  among  the  inhabitants  of  West* 
ern  States,  the  proportion  of  males  to  100  females  having 
been  125.5  for  California  in  1910  against  merely  106.0  for  the 
United  States.  Consequently,  among  decedents  here  the 
proportion  of  males  is  over  60.0  per  cent.  (61.4)  as  compared 
with  only  about  55.0  for  the  whole  registration  area.  For 
California  births,  however,  the  percentage  of  males  is  only 
51.7,  being  51.5  among  white  babies  against  53.6  among  non- 
Caucasians,  mainly  Japanese.  The  percentage  of  male  births 
is  51.2  for  California  mothers,  51.1  for  other  Americans,  and 
52.4  for  foreign  born  white  mothers. 

With  reference  to  race,  the  percentage  of  non-Caucasians  is 
8.1  for  babies  born,  5.4  for  persons  dying,  and  4.6  for  those 
marrying.  The  Japanese  birth  total,  though  only  719  in 
1910,  has  risen  rapidly  to  2,874  for  1914.  While  births  and 
deaths  of  Japanese  occur  at  various  places  throughout  Cali- 
fornia, the  Japanese  weddings  take  place  to  the  extent  of 
nineteen  twentieths  of  all  at  San  Francisco.  Picture  brides 
from  Japan  find  expectant  grooms  assembled  at  this  port, 
the  marriage  certificates  being  filed  in  dozens  after  the  arrival 
of  trans-Pacific  steamships. 
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For  the  white  elements  of  the  population,  the  nativity  is  as 
follows  in  per  cents. : 

California.       Other  States.    Foreign  Bom. 

Births  (Mothers) 31.0  39.3  29.7 

Deaths  (Decedents) 26 . 5  42 . 0  31.5 

Marriages  (Brides) 36.4  43.3  20.6 

Comparison  of  percentages  by  nativity  for  white  mothers 
and  brides  indicates  that  native  Calif ornians  and  other  Amer- 
icans show  less  strongly  among  women  bearing  children  than 
among  those  marrying,  while,  conversely,  foreign  born  women 
contribute  relatively  more  to  birth  rates  than  to  marriage 
totals.  The  same  contrasts  appear  when  widowed  and  di- 
vorced brides  are  omitted  and  the  comparison  is  made  between 
all  mothers  and  only  first  marriage  brides.  It  seems,  there- 
fore, that  in  this  state  as  elsewhere  the  fecundity  of  foreign 
born  women  surpasses  that  of  the  natives. 

In  regard  to  age,  tabulated  only  for  deaths,  it  appears  that 
people  live  longer  or  die  older  in  California  than  in  the  United 
States  generally,  the  median  age  for  decedents  in  this  state 
being  49.6  years  against  the  last  published  figure  of  42.7  years 
for  the  whole  registration  area.  In  1911  to  1914  the  median 
age  for  California  decedents  was  successively  48.8,  49.2,  49.4, 
and  49.6,  indicating  an  upward  movement  even  though  slight. 
While  the  median  age  is  somewhat  less  for  males  than  for 
females  in  the  entire  registration  area,  42.2  years  against  43.4, 
it  is  considerably  higher  for  men  than  for  women  in  California, 
50.1  years  against  47.3. 

For  decedents  of  15  years  and  over  the  per  cent,  distribution 
by  marital  condition  is  as  follows  for  each  sex: 

Single.    Married.    Widowed.    Divorced.    Unknown. 

Males 31.5       45.3         14.5  1.8  6.9 

Females 11.9      48.7         36.9  1.3  1.2 

In  further  reference  to  marital  condition,  the  status  of  grooms 
and  brides  may  be  noted  in  the  following  per  cents. : 

Single.  Widowed.  Divorced. 

Grooms 83.1  8.5  8.4 

Brides 79.2  10.0  10.8 
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The  per  cent,  of  divorced  brides,  10.8,  marks  a  steady  an- 
nual rise  from  only  7.4  in  1907.  Divorced  women  outnumber 
divorced  men  even  more  than  widows  exceed  widowers.  Al- 
though widows  outnumbered  divorced  women  remarrying  in 
the  period  1906  to  1911,  yet  for  the  years  1912  to  1914  the 
divorcees  have  surpassed  widows  in  increasing  degree.  How- 
ever, the  per  cent,  divorced  is  higher  for  brides  bom  in  other 
states  than  for  native  Californians,  though  lowest  of  all  among 
foreign  bom  brides. 

Classification  of  marriages  by  number  in  order  shows  that 
there  are  many  more  weddings  between  bachelors  and  widows 
or  divorcees  than  between  single  women  and  widowed  or  di- 
vorced men.  Moreover,  bachelors  imite  with  divorcees  much 
more  than  with  widows,  although  spinsters  marry  widowers 
about  as  much  as  they  wed  divorced  men.  Yet  where  per- 
sons previously  married  wed  again  with  others  of  prior  mat- 
rimonial experience  the  mate  for  either  sex  is  somewhat  more 
often  one  who  was  widowed  rather  than  divorced. 

Analysis  of  mortality  statistics  by  occupations  for  Cah- 
fomia  cannot  be  presented  satisfactorily  here,  the  tabulations 
for  this  state  being  made  for  90  specific  occupations  and  for 
12  groups  of  diseases.  Discussion  of  causes  of  death  is  also 
necessarily  omitted  at  this  time.  The  annual  tabulations 
published  for  the  state  cover  each  of  the  189  titles  of  the 
International  Classification  by  sex,  race,  nativity,  and  age 
periods,  while  figures  are  also  given  for  geographic  divisions 
as  well  as  for  individual  counties  and  chartered  cities  on  total 
deaths  classified  by  28  principal  causes. 

Reference  must  be  made,  however,  to  valuable  data  compiled 
for  California  on  the  length  of  residence  of  decedents,  this 
information  being  particularly  important  in  connection  with 
the  heavy  mortaUty  from  tuberculosis  in  this  state.  The 
"Great  White  Plague"  causes  about  14  per  cent,  of  all  deaths 
in  the  whole  state  and  about  17  per  cent,  of  the  deaths  in  South- 
ern California.  Yet  over  half  the  tuberculosis  victims  in 
Southern  California  had  lived  in  the  state  less  than  ten  years. 
In  fact,  the  length  of  residence  was  under  one  year  for  13.4 
per  cent,  of  these  decedents  and  less  than  six  months  for  8.7 
per  cent,  of  them  in  1914,  the  per  cents,  for  1914  being  much 
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.lower  than  averages  for  preceding  years  on  account,  perhaps, 
of  decreased  migration  of  tuberculosis  sufferers  in  a  year  of 
£nancial  stringency. 

Furthermore,  nearly  one  fourth  (23.4  per  cent.)  of  all 
California  decedents  with  a  residence  of  under  one  year  were 
persons  who  finally  succumbed  here  to  tuberculosis  contracted 
imdoubtedly  elsewhere.  Hence,  the  very  healthfulness  of 
the  California  climate  is  a  factor  in  swelling  the  general  death 
rate  or  apparent  mortality.  People  come  here  to  save  or 
lengthen  lives  surely  doomed  elsewhere. 
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THEORY  OF  STATISTICAL  TABULATION. 
By  G.  p.  Watkins. 


This  brief  paper  deals  with  statistical  tables  in  their  most 
general  aspects  and  is  therefore  labelled  the  "theory  of  tabu- 
lation." But  it  is  a  product  of  experience  and  indeed  was  con- 
ceived and  in  part  written  as  a  general  introduction  to  direc- 
tions and  rules  of  tabulation  for  use  in  a  statistical  office. 
Hence  in  form  it  consists  largely  of  statements  of  how  things 
should  be  done.  But  the  purpose  and  function  of  statistical 
tables  are  the  fundamental  thoughts  throughout. 

Nature  of  Tabulation,  The  general  meaning  of  the  word 
''table"  appears  to  be  an  even  flat  surface  with  breadth  not 
disproportionately  small  in  comparison  with  length  or,  con- 
cretely, an  object  characterized  by  the  possession  of  such  a 
surface.  The  arrangement  of  ordinary  reading  matter  is  in  a 
line  or  lines,  while  a  statistical  table  presents  itself  as  a  surface. 

The  table  thus  differs  from  the  ordinary  page  of  letter  type 
not  merely  in  being  composed  mainly  of  figures,  but  also  in 
being  readable  in  two  dimensions,  that  is,  at  least  vertically 
as  well  as  horizontally.  "Reading  matter"  may  also  be  a 
list  of  numbers.  But  the  arrangement  of  the  Une  (or  "lines") 
of  ordinary  reading  matter  running  back  and  forth  on  the  page 
is  not  on  a  surface  plan.  A  line  of  running  print  can  be  fol- 
lowed but  one  way.  Such  a  line  is  like  a  string  of  beads, 
but  with  the  type  (as  the  beads)  interrupted  on  the  parts  of 
the  string  extending  from  right  to  left  and  in  position  on  the 
string  as  the  line  passes  from  left  to  right.  The  reader's  eye 
must  follow  the  string.  A  statistical  table,  on  the  other 
hand,  can  be  read  either  down  or  across.  It  utilizes  the  di- 
mensions of  a  surface.  According  to  this  conception,  a  list 
is  not  a  table  and  a  single  column  does  not  constitute  a  table. 

A  table  may  also  sometimes  be  read  diagonally,  especially 
one  of  content  and  form  such  as  to  show  correlation.  The 
ages  of  men  and  of  their  wives,  the  age  and  the  grade  of  school 
children,  etc.,  may  conveniently  be  compared  with  reference 
to  the  most  frequent  combinations  in  this  way. 
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Matter  not  of  a  statistical  character  may  also  be  put  into  a 
table  when  there  is  some  advantage  in  reading  it  more  than 
one  way.  Numerical  data,  whether  statistical  in  character 
or  not,  are  frequently  best  so  arranged.  The  tabular  form  is 
used  to  furnish  data  for,  and  facilitate  the  processes  of,  com- 
putation, as  in  the  familiar  tables  of  logarithms,  trigonometric 
functions,  roots  and  powers,  etc.^  and  in  interest  tables. 
Here  compactness  of  form  and  ease  of  reference  are  the  im- 
portant considerations,  but  these  are  also  the  reasons  for  being 
of  the  statistical  table. 

The  implied  division  of  numerical  tables  into  two  species^ 
mathematical  and  statistical,  suggests  a  question  as  to  what 
is  the  difference  between  the  two.  The  answer  is  that  the 
first  species  contains  abstract  numbers,  and  the  second,  num- 
bers that  are  at  least  relatively  concrete.  Statistical  tables 
consist  of  nmnbers  representing  quantities  or  degrees  of  con- 
crete things,  qualities,  or  events.  Hence  the  importance  of 
statistical  units  and  of  their  definite  and  constant  significance. 
Indeed,  the  writer  would  describe  statistics  in  general  as  con- 
cerned with  concrete  numbers  and  quantities  and  their  rela- 
tions. It  constitutes  a  characteristic  method  or  methods  of 
dealing  with  such  numbers,  and  also  consists  of  the  material 
appropriately  so  dealt  with.  These  two  aspects  of  the  sub- 
ject tend  to  be  recognized  in  ordinary  speech  by  the  use  of  a 
singular  verb  with  "statistics"  in  the  first  sense,  while  in  the 
second  sense  the  word  is  treated  as  plural.  For  statistics,  in 
either  sense  of  the  word,  the  importance  of  the  table  is  evident. 
This  conception  of  statistics,  it  may  be  added,  has  important 
general  bearings  not  involved  with  its  incidental  use  in  the 
present  connection. 

Tabular  presentation  has  conspicuous  advantages  as  re- 
gards economy  of  space  and  of  time:  of  space,  wherever  the 
same  class  designation  or  name  is  to  be  applied  to  a  large 
number  of  items  brought  together  in  the  table  in  a  single  line 
or  a  single  column;  of  time,  on  the  part  of  those  seeking  infor- 
mation on  a  specific  point,  in  that,  by  using  line  and  column 
as  guides,  the  specific  fact  sought  can  be  found  directly. 
These  uses  of  the  tabular  form  are  not  peculiar  to  numerical 
tables. 


Digitized  by  CjOOQ IC 


744  American  Statistical  Association.  [44 

Tabulation,  like  speech,  is  a  device  for  expressing  ideas, 
and  in  particular  for  expressing  them  compactly  and  in  a  way 
to  facilitate  comparison  and  show  relations.  Ordinary  lin- 
guistic  symbols,  arable  and  other  numerical  notation  (in- 
cluding the  symbolic  use  of  position),  rulings  and  spacial 
relations,  and  sometimes  forms  special  to  tabular  notation, 
are  all  employed  for  this  purpose.  As  with  language  generally, 
the  tabular  presentation  of  facts  should  say  as  much  as  pos- 
sible with  a  meaning  as  unmistakable  as  possible  in  as  small 
a  compass  as  possible.  There  should  be  no  ambiguity,  hence, 
for  example,  blanks  should  mean  but  one  thing.  Expression 
should  be  as  direct  as  possible,  hence,  for  example,  information 
essential  to  a  prompt  grasping  of  the  meaning  of  the  table 
should  not  be  put  in  footnotes  if  avoidable.  Reasonable 
conventions  regarding  the  use  of  symbols  should  be  observed. 

The  table  is  the  fundamental  means  of  presenting  statistical 
material  and  is  so  characteristic  of  the  method  that  it  may  be 
considered  the  matrix  of  statistics.  Those  who  first  gave  to 
^'statistics"  its  present  meaning,  as  distinguished  from  its 
older  sense  of  "political"  science,  were  opprobriously  called 
*^  TabeUenknechieJ^  As  early  as  the  '40's  of  the  nineteenth 
century,  New  York  State  provided  for  the  publication  of 
railroad  reports  in  tabular  form*  Statistical  competence 
may  well  be  described  as  knowledge  and  skill  in  making  and 
interpreting  tables  of  concrete  numerical  data. 

Uses  of  a  Statistical  Table.  The  stub  of  a  statisticfd  table 
is  most  commonly  a  geographical  classification.  For  groups 
of  such  classes  there  will  usually  be  sub-totals  which  condense 
the  more  detailed  classification.  But  the  stub  may  consist 
of  the  names  of  reporting  entities,  as  in  the  case  of  many  pri- 
mary tables  of  corporation  and  financial  statistics.  The  most 
important  statistical  data  for  public-service  corporations  are 
usually  printed  in  such  form  by  the  various  supervising  com- 
missions, including  the  Interstate  Commerce  Commission. 
But  for  much  such  data,  especially  for  the  distinctively  statis- 
tical as  opposed  to  the  financial  part,  the  company  unit  has 
little  significance  and  compilations  are  made  by  geographical 
or  other  groups  of  companies.    Where  the  facts  are  presented 

*  1907  Annual  Report  of  the  N.  Y.  Public  Service  CTommiBnon  for  th«  FSzat  Diitriot,  Vol.  1.  p.  452. 
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by  reporting  entities,  the  tabular  form  may  serve  the  purpose 
merely  of  saving  space,  but  the  totals,  which  are  of  more 
statistical  interest,  are  best  obtained,  and  their  composition 
best  shown,  by  way  of  a  table.  If  it  were  possible  to  provide 
the  necessary  space,  it  would  of  course  be  best  always  to 
tabulate  by  such  return  or  report  units,  so  that  the  person  who 
used  the  primary  data  could  make  his  own  groupings  and 
combinations.  However,  especially  where  the  enumeration 
or  report  imit  is  the  individual  or  the  private  family,  aggregate 
presentation  is  unavoidable.  Hence  the  stub-items  of  a  table 
represent  classes,  rarely  also  composite  individuals.  In  pub- 
lishing statistics  of  manufacturers  and  other  private  business 
enterprises,  the  presentation  of  the  facts  for  one  or  few  com- 
panies by  themselves  is  expressly  avoided  as  tending  to  reveal 
the  operations  of  individual  establishments  to  competitors. 
Such  procedure  on  the  part  of  the  U.  S.  Census  Bureau  and  the 
various  bureaus  of  labor  statistics  is  undoubtedly  wise  admin- 
istratively, though  the  fact  that  a  large  business  corporation 
with  stock  broadly  owned  cannot  properly  withhold  from  the 
public  any  sort  of  statistical  or  financial  data  that  is  of  general 
interest  should  be  recognized  and  doubtless  will  in  time  be 
accepted  in  practice.  But  at  present  only  quasi-public  cor- 
porations appear  to  be  dealt  with  statistically  according  to 
this  principle. 

The  statistical  interest  of  a  geographical  stub  is,  of  course, 
not  of  the  highest  rank.  The  consideration  determining  its 
use  is  the  fact  that  a  general  or  primary  table  is  in  the  first 
instance  a  record  and  repository  of  data.  Only  to  a  very 
subordinate  extent  is  it  wise  to  attempt  to  exhibit  relations 
and  significance  in  such  a  table.  In  a  derivative  (analytical 
or  text)  table  the  interest  is  of  course  different.  But  the 
arrangement  of  the  items  even  of  a  geographical  stub  may  be 
made  to  serve  the  purpose  of  explanation  where,  for  example, 
the  order  of  magnitude  or  of  density  is  followed.  In  the  New 
York  First  District  Public  Service  Commission  reports,  the  ar- 
rangement of  lighting  companies  within  groups  determined  by 
intercorporate  relations  in  the  order  of  size  (amount  of  reve- 
nues) somewhat  increases  the  statistical  interest  of  the  stub, 
since  it  is  a  step  towards  making  the  table  show  correlation. 
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It  also  puts  first  the  companies  in  which  a  reader  is  likely  to  be 
chiefly  interested,  thus  facilitating  reference — which  fact  is 
doubtless  of  more  practical  importance  than  the  slight  aid 
aflForded  to  interpretation.  The  order  of  the  street-railway 
groups  of  companies  in  the  same  series  of  reports  is  in  a  general 
way  that  of  expensiveness  of  line  construction.  These  touches 
of  correlational  arrangement  are  suggestive  of  a  use  of  tabula- 
tion  which  seldom  aflects  primary  tables.  The  correlational 
use,  however,  supposes  the  captions  as  well  as  the  stub- 
items  arranged  according  to  the  degree  of  some  quaUty,  and 
thus  it  involves  cross-classification.  Primary  tables  ought  to 
be  planned  with  reference  to  such  possible  use.  Perhaps  the 
presentation  of  such  cross-classifications  might  well  take  the 
place  of  some  geographical  detail. 

A  statistical  table  is  often  merely,  and  always  incidentally, 
a  presentation  of  items  going  to  make  up  a  total  or  series  of 
totals.  The  separate  columns  may  accordingly  contain  things 
having  little  or  no  relation  to  each  other  and  they  may  be  given 
together  merely  to  save  space  by  making  unnecessary  the 
repetition  of  the  stub.  The  unity  of  a  table,  however,  will 
usually  mean  more  than  this.  But  it  is  doubtless  the  first  or 
simplest  purpose  of  a  table  to  show  this  or  that  aggregate 
and  how  it  is  made  up.  The  stub-items  constitute  the  indi- 
vidual or  class  names  for  the  things  of  which  the  numbers  are 
the  entries.  The  entries  are  themselves  usually  aggregates. 
But  it  is  possible  to  use  the  tabular  form  for  a  mere  tally  sheet, 
in  which  case  the  entries  represent  the  individual  things. 

In  general  the  stub-item  of  a  statistical  table  stands  for  a 
group  or  class  of  things,  and  the  stub  contains  the  terms  of  a 
classification.  Classifications  in  statistics,  it  should  be  noted, 
must  be  comprehensive,  hence  there  is  usually  need  of  an 
"other''  or  "miscellaneous"  class,  and  commonly  also  of  an 
"unknown"  or  "not  specified"  class.  For  the  rest,  all  the 
principles  conducive  to  right  classification  apply  to  stub 
and  caption  classifications. 

It  is  above  implied  that  the  captions,  also,  as  well  as  the 
stub-items,  will  usually  constitute  a  classification,  or  perhaps 
more  than  one  classification.   The  fact  that  coliunns  commonly 
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add  across  to  a  total  column  supposes  this  situation.  The 
statistical  table  thus  becomes  a  mode  of  cross-classification. 

In  this  more  highly  evolved  use  of  the  tabular  form,  a  statis- 
tical table  is  essentially  an  arrangement  of  numerical  data  by 
which  the  data  are  cross-classified  according  to  two  sets  of 
terms,  those  of  the  stub  and  those  of  the  captions.  The  device 
of  sub-classification  is  also  frequently  introduced  in  the  cap- 
tions and  stub  by  way  of  compound  captions,  sub-division 
of  stub-items,  and  sub-totals.  The  more  complicated  classi- 
fications usually  require  additional  tables  in  series. 

Instead  of  the  terms  of  a  classification,  a  time  series,  espe- 
cially a  succession  of  years,  may  be  used  in  the  stub  and  have 
much  the  same  relation  to  the  entries,  except  that  column 
totals  are  then  not  always  significant.  But  such  a  table  is 
usually  derivative. 

Limitaiions  upon  Tabular  Presentation.  Cross-classifica- 
tion corresponds  to  what  is  known  in  algebra  as  combination 
and  is  covered  under  the  topic,  "  Permutations  and  Combina- 
tions." The  mathematical  principle  is  that  the  number  of 
possible  different  combinations  of  one  set  of  things  or  classes 
of  things  (enumerated  in  the  stub-items,  let  us  say)  with 
another  set  (enumerated  and  described  in  the  captions)  is 
equal  to  the  product  of  the  number  of  items  in  each  set.  This 
gives  the  number  of  cross-classes  or  entry-places  in  the  table. 
There  should  be  occasion  to  use  most  of  these,  or  else  the  form 
of  the  table  needs  revision,  or  at  least  condensation. 

The  fact  that  cross-classification  is  a  process  of  combination 
serves  to  bring  out  an  important  Umitation  upon  the  possi- 
bilities of  tabular  presentation.  It  is  often  desirable  to  show 
the  associations  or  combinations  of  the  units  imder  three  clas- 
sifications or  sets  of  cases.  If  the  third  of  these  classifications 
is  merely  twofold,  the  space  required  is  merely  double  what  it 
was  before.  If  there  are  12  rubrics  under  the  third  classifica- 
tion, the  normal  requirement  is  for  12  times  as  much  space, 
or  probably  13  times  as  much,  since  a  total  of  the  12  classes 
will  be  desirable.  If  the  original  stub  provides  for  30  items 
and  there  are  10  columns,  a  presentation  of  all  the  possible 
combinations  with  a  further  series  of  12  classes  will  require 
30  X  10  X  12,  or  3,600  cross-classes  or  entry-places. 
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If  it  is  desired  to  show  completely  by  tabulation  the  rela- 
tions between  nativity  in  12  classes,  age  in  10  classes,  sex  in 
2  classes,  residence  in  50  classes,  and  occupation  in  100  classes, 
supposing  every  possible  combination  will  require  an  entry- 
place,  the  number  of  cross-classes  will  be  12  x  10  x  2  x  50  x  100, 
or  1,200,000.  If  the  50  residence  rubrics  are  made  the  items 
of  the  stub  and  10  columns  may  be  put  on  a  page,  that  would 
mean  500  entry  places  to  a  page.  The  presentation  of  the 
facts  would,  therefore,  require  2,400  pages.  But  the  number 
of  rubrics  under  each  classification  is  fewer  than  it  might  be 
desirable  to  use.  The  above  computation,  moreover,  does 
not  provide  for  totals.  Of  course,  much  space  could  in  prac- 
tice be  saved  by  reason  of  the  omission  of  provision  for  im- 
possible or  infrequent  combinations.  Young  children,  for 
example,  will  not  be  found  in  occupations.  However,  the 
limitations  upon  what  we  may  call  complete  tabulation  are 
evident.  The  size  of  census  volumes,  even  with  their  limita- 
tions, is  thus  explained. 

The  difficulty  in  question  is  avoided  by  seldom  attempting 
complete  tabulation.  Some  of  the  combinations  are  not  im- 
portant or  not  of  special  interest.  The  classification  of  those 
in  a  specific  occupation  by  nativity,  for  example,  is  of  interest 
for  comparatively  few  occupations  and  comparatively  few 
localities.  It  may  often  be  assumed  that  the  variation  within 
one  kind  of  classification  in  terms  of  another  classification 
will  be  so  small  that  a  presentation  of  the  facts  for  all  of  the 
first  class  combined  will  sufficiently  meet  ordinary  statistical 
requirements.  Detailed  compilations  also  may  often  be  made 
to  serve  for  a  number  of  years,  provided  the  proportions  found 
are  representative  and  quite  constant.  The  frequent  necessity 
of  resorting  to  such  methods — the  necessity  in  particular  of 
using  alternative  classification  instead  of  cross-classification — 
explains  why  a  given  statistical  compilation  will  seldom  enable 
one  to  answer  all  the  questions  for  which  a  solution  is  sought. 
The  facts  are  contained  in  the  returns  but  they  cannot  all  be 
presented.* 

n'able  XI  of  the  1011  street-nilway  report  Cm  the  volume  on  trMuportation  stAtistiei.  Volume  II  of 
the  toil  Report  of  the  New  York  Publio  Ssrvioe  Commiasion  for  the  First  Diatiiot) ,  deftling  with  Aoeideoti, 
ahowi  in  Diviaun  C  a  olaasifioaUon  of  injories  by  oooanon  and  a  separate  claanfication  by  degree  of  lerious- 
men.  bat  the  relations  between  the  two  olassifioations  are  not  shown,  that  b,   the  ohasifications  are 
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A  report  schedule  from  which  tabulations  are  made  is  com- 
monly itself  in  tabular  form  and  may  contain  a  cross-classifi- 
cation. Only  one  who  has  had  practical  experience  with  the 
problem  of  devising  a  general  table  or  tables  to  contain  what 
is  most  important  in  such  returns  can  appreciate  the  difficulty 
of  obtaining  satisfactory  results  in  a  limited  space.  But  the 
reader  is  prepared  for  an  application  of  the  theory  of  mathe- 
matical combinations  to  such  a  case.  If  only  50  such  report 
schedules  are  to  be  tabulated  in  a  way  to  show  the  individual 
returns  and  supposing  the  schedule  has  10  stub-items  and  20 
captions,  then  in  order  to  present  all  the  facts  it  would  be 
necessary  to  provide  at  least  200  colimins  of  50-line  tabul&r 
matter.  Alternative  tabulation,  on  the  other  hand,  which 
would  utilize  only  the  cross  and  down  totals  of  the  schedule, 
would  require  30  columns.  It  is  assumed,  of  course,  that  the 
data  of  each  schedule  are  themselves  aggregates  and  that 
each  such  aggregation  has  interest  of  its  own.  If  only  the 
totals  for  the  50  returns  taken  together  are  wanted,  only  as 
many  entry-places  are  required  as  are  contained  on  one  of  the 
schedules,  that  is,  20X10+31  (for  totals),  or  231  in  all— which 
is  a  table  of  modest  dimensions.  Enumeration  schedules,  it 
should  be  noted,  are  not  often  of  a  character  to  raise  this  ques- 
tion in  just  this  form. 

Detailed  classification  according  to  geography  or  locality  is, 
as  has  been  stated,  not  of  statistical  interest  in  proportion  to 
the  amount  of  space  it  takes  in  primary  statistical  publica- 
tions.    Every  locality,  however,  has  a  neighborhood  interest 

t 

altentttire  and  do  not  make  a  cioBB-clanfication.  Disregardbg  the  difference  between  "  accidents, ' 
"killed,"  and  "injured,'*  under  occasiona— wbidi  in  fact  preaenta  in  part  the  facte  regarding  the  aerious- 
neea  of  the  result — ^thexe  are  6  occasion  rubrics  (as  condensed  frcm  22  in  the  annual  report  form)  and  6 
seriousness  rubrics.  To  present  all  the  possible  combinations  of  these  would  require  80  columns  instead 
of  the  11  at  present  required.  The  same  facts,  with  a  somewhat  more  detailed  dassificaticn  by  occasion 
of  injury  (disregarding,  however,  the  number  of  accidents)  are  sub-divided  between  passengers,  em- 
ptoyees,  and  others  in  the  three  parts  of  Division  D.  If,  mstead  of  the  mere  distinction  between  kiDed 
and  injured  m  Division  A  of  this  table,  the  subdiviskm  provided  for  all  daases  of  injuries  and  a  total, 
4xll,or44columna,wouklhavetobe  added.  8n  ccIvecs  night  be  di((trLcd  «ith,  Ivt  thculd  be 
kept  as  totals. 

A  reduction  of  what  would  otherwise  be  the  undue  length  of  Table  yXXTTI  and  XXXIV  in  the  cm* 
ployees  and  wages  statistics  of  the  1011  report  for  fighting  oompanaes  (Volume  III  of  the  1911  Report  of  the 
New  York  Public  Service  CommJssion  for  the  First  District)  is  effected  by  usmg  a  condensed  stub  m  which 
systems  or  groups  take  the  place  usually  oMupied  by  individual  companies.  This  requires  the  preliminary 
tabulatttn  of  company  returns  to  get  the  totals  thus  printed.  The  use  of  the  full  company  stub  woqU 
increase  the  length  of  Table  XXXIII  m  the  ratk>  of  approximately  8  to  36.  Instead  of  occupying  19  pages, 
it  would  take  86. 
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in  facts  about  itself,  which  the  Census  Bureau  and  other  sta- 
tistical officers  feel  called  upon  to  cater  to.  Statisticians, 
also,  often  appear  to  want  a  great  amount  of  local  sub-division 
of  the  primary  data.***  This  demand  is  largely  the  result  of 
attempting  to  show  the  degree  of  connection  between  various 
sorts  of  social  conditions  by  way  of  comparative  cartograms 
or  of  corresponding  niunerical  analysis,  a  method  which  is  in 
eflFect  crudely  correlational.  This  purpose  could  be  better 
served  by  re-counts  of  the  punched  cards  pertaining  (say)  to 
a  given  city,  with  reference  not  merely  to  showing  the  relation 
between  certain  conditions  and  certain  localities,  but  to  trac- 
ing actual  connections  (the  individual  or  family  being  the 
unit)  so  far  as  the  data  compared  came  from  the  same  sched- 
ules. But  for  comparison  with  data  from  diverse  sources  the 
cruder  cartogramatic  method  might  be  necessary,  which,  how- 
ever, would  be  aided  by  an  adaptable  locality  classification. 
For  such  purposes  the  re-counting  of  census  cards  by  responsi- 
ble private  agencies,  as  well  as  by  the  Census  Bureau  itself 
after  the  decennial  rush  is  over,  ought  to  be  facilitated  and 
encouraged  wherever  it  would  serve  a  public  object.  Some- 
thing of  this  sort,  rather  than  further  local  detail,  is  the  true 
statistical  desideratum. 

One  way  in  which  the  Thirteenth  Census  meets  the  problem 
of  voluminousness  resulting  from  geographical  details  is  inter- 
esting in  this  connection.  Instead  of  such  details  being  fur- 
nished for  all  the  states  together,  the  Abstract  has  a  supple- 
ment for  each  state  giving  the  geographical  detail  for  it  alone. 
Thus  such  local  details  are  furnished  only  so  far  as  they  are 
interesting  and  useful  to  each  class  of  readers. 

With  our  present-day  mechanical  facilities  for  "tabulation," 
the  process  of  sub-division  and  cross-classification  of  aggre- 
gates is  limited  rather  by  the  degree  of  significance  of  the  re- 
sults, and  by  the  cost  and  awkwardness  of  voluminous  reports, 
than  by  the  time  required  to  make  the  necessary  sortings  and 
counts  of  cards  already  punched.  While  the  mathematical 
theory  of  combination  is  a  good  point  of  departure  in  planning 

*  Of.  Robert  A.  Woods,  Unit  Aooountiog  in  Social  Work,  Quartiblt  PiTBUCATioin  or  nil  Amxbb^an 
Stahbtical  Absocution,  March,  1913.  Vol.  XIII.  p.  361.    This  paper  was  read  at  the  1912  annual  i 
ing.    Unfortunately,  the  discussion  that  followed  is  not  printed . 
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tables,  most  combinations  of  the  terms  of  diverse  classifica- 
tions, even  if  they  occur,  have  no  concrete  significance* 

CompretiensivenesSf  Comparability,  and  Compactness  as  Essen- 
tials  of  Good  Statistical  Tables.  The  significance  of  a  statis- 
tical table,  as  of  statistics  generally,  depends  very  largely  upon 
its  being  comprehensive  for  the  field  it  covers.  Truth  in  its 
statistical  aspect  is  representativeness.  The  only  absolute 
guaranty  of  the  representative  quality  of  an  aggregate  is  that 
it  reflects  all  the  units  within  its  scope.  According  to  the 
mathematical  theory  of  probabilities,  much  less  is  necessary, 
but  this  theory  does  not  take  account  of  the  selective  ten- 
dency of  events  and  of  observation,  for  which  the  statistician 
must  be  continually  on  his  guard.  The  point  is  illustrated 
by  the  well-known  difference  in  quality  between  results  ob- 
tained by  complete  enumeration  and  those  obtained  from  a 
circular  letter  or  questionnaire. 

A  table  should  not  be  composed  of  mere  samples.  It  is 
better  to  make  it  of  narrow  scope  but  comprehensive  as  far 
as  it  goes,  i.  e.,  within  its  territorial  or  other  limits.  A  table, 
furthermore,  is  likely  to  be  one  of  a  series,  which  should  all 
be  on  the  same  basis  or,  at  least,  conform  sufficiently  to  the 
basis  of  the  series  so  that  its  representative  quality  and  the 
comparability  of  its  totals  are  not  appreciably  impaired. 
The  most  surely  understood  uniform  basis,  meeting  all  the 
requirements  of  comparability,  is  the  comprehensive  basis. 
When  a  table  falls  short  of  the  basis  of  its  fellows,  but  in  a 
way  not  such  as  to  compel  its  omission  altogether,  the  appro- 
priate place  to  indicate  what  is  lacking  is  a  general  note. 
Sometimes  it  may  be  well  to  have  two  sets  of  totals  to  a  table, 
one  on  the  most  comprehensive  basis,  and  one  less  com- 
prehensive, but  such  as  to  supply  aggregates  for  data  that, 
though  falling  short  of  perfect  comprehensiveness,  may  be  of 
qualified  value  in  other  ways,  as  for  example,  in  the  com- 
puting of  ratios.  On  the  other  hand,  if  it  is  desirable  to  pre- 
sent information  in  connection  with  only  one  of  a  series  of 
tables,  it  is  well,  in  order  to  avoid  impairing  the  comparability 
of  one  table  with  the  others  of  the  series,  to  put  the  data  that 
exceed  the  standard  scope  in  brackets  and  not  take  them  into 
the  totals,  thus  letting  them  be  in  the  table  for  purposes  of 
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reference,  but  not  strictly  of  it.  Uniform  comprehensiveness 
upon  some  definable  basis  is  the  ideal  standard.  Even  a 
small  per  cent,  impairment  of  comprehensiveness  may  mean 
a  large  decrease  in  tabular  efficiency. 

The  same  principle  applies  with  reference  to  corresponding 
tables  for  a  series  of  years.  While  it  is  desirable  that  new  data 
be  made  use  of,  full  notice  of  a  change  of  basis  should  be 
given  and  it  is  often  well  to  give  figures  and  make  comparisons 
on  both  the  old  and  the  new  basis  for  the  first  year  of  the 
change.  Especially  in  derivative  tables  attention  to  compar- 
ability is  imperative,  without  regard  to  cost  in  the  way  of 
added  complexity,  etc.  Ratios,  for  example,  should  usually 
be  given  on  both  bases  where  there  is  a  change.  This  again 
is  a  question  of  representativeness,  though  here  dififerences 
between  aggregates,  rather  than  the  aggregates  themselves, 
are  under  consideration.  How  important  this  question  is  in 
another  of  its  phases  is  illustrated  by  the  place  conunonly 
given  to  av^ages,  i.  e.,  representative  numbers,  as  the  gist, 
if  not  the  substance,  of  statistics. 

The  complement  of  the  requirement  of  comprehensiveness 
is  that  of  compactness.  It  is  of  the  essence  of  a  table  to 
convey  a  large  amount  of  information  in  a  small  space. 
Hence  sparcely  tenanted  columns  are  an  eyesore,  and  blank 
columns,  even  where  the  original  classification  may  have 
reasonably  planned  to  use  them,  should  not  be  tolerated. 
Blank  lines  are  hardly  less  justifiable.  Classifications  should 
be  revised  when  the  data  as  spread  out  show  such  waste  of 
space.  Unrepresented  classes  may  be  disposed  of  in  the  notes. 
Sparsely  tenanted  columns  should  be  consolidated,  subdivi- 
sions of  entries  being  indicated  by  footnotes  if  desirable. 
A  "miscellaneous"  column  may  often  be  employed  with  refer- 
ence to  such  residual  classes.  It  should  never  include  more 
than  a  small  per  cent,  of  the  material  of  the  table.  But 
sometimes  the  desirability  of  keeping  up  tables  on  a  uni- 
form plan,  e.  g.,  through  a  series  of  years,  may  justify  con- 
tinuing spatse  columns  till  a  comprehensive  overhauling  of 
the  form  of  tables  is  undertaken. 

The  table  must  ordinarily  be  planned  with  reference  to 
fitting  the  printed  page,  as  single-page  lengthwise,  single- 
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page  upright,  twin  upright,  or  as  a  series  of  such.  Hence 
dimensions  in  terms  of  columns  and  lines  must  often  be 
carefully  studied  before  being  finally  fixed.  The  large  page 
and  the  resulting  unwieldy  size  of  most  statistical  volumes 
are  due  to  the  need  of  space  for  manoeuvering  the  tabular  mat- 
ter. Often  the  presentation  in  sections  of  what  is  functionally 
one  table  becomes  necessary. 

General  Tables  and  Derivatives  Tables  Distinguished.  A 
table  serving  primarily  the  purpose  of  a  repository  of  com- 
prehensive statistical  data  is  distinguished  as  a  general  table, 
also,  with  reference  to  its  being  closest  to  the  original  data, 
as  a  primary  table. 

Derivative  tables  are  summaries  and  auxiliary  ratio  tables. 
They  may  usually  be  distinguished  as  text  or  analysis  tables. 
But  some  ratio  tables,  or  at  least  some  ratios,  are  often 
included  among  general  tables.  Derivative  tables  are  based 
upon  general  tables  and  contain  matter  suitable  for  incor- 
poration in  analysis.  They  may  vary  in  form  from  year  to 
year  according  to  the  exigencies  of  the  situation  and  according 
to  the  points  emphasized  in  the  text.  Unlike  the  general 
tables  they  will  usually  contain  data  and  comparisons,  in- 
cluding absolute  and  per  cent,  increases,  for  several  years. 
Just  as  general  tables  serve  to  show  in  terms  of  absolute  num- 
bers the  composition  of  aggregates,  a  derivative  table  fre- 
quently serves  the  purposes  of  explanation  correspondingly 
by  means  of  per  cent,  distribution.  If  text  tables  contain 
data  taken  direct  from  returns,  these  are  so  treated  because  of 
lack  of  comprehensiveness  in  the  data,  or  of  perennial  interest 
in  that  kind  of  data.  Explanatory  and  qualifying  statements 
contained  in  general-table  footnotes  should,  unless  unimpor- 
tant, be  either  repeated  or  referred  to  in  footnotes,  or  in  text 
immediately  adjacent  to  the  text  tables. 

It  is  the  common  practice  of  statistical  bureaus  to  niunber 
tables  serially  for  each  report.  If  Roman  niunerals  are  used 
for  the  general  tables,  arable  numerals  are  used  for  derivative 
tables,  or  vice  versa.  The  United  States  Census  has  in  general 
employed  arable  niunerals  for  the  serial  numbers  of  general 
tables  and  roman  numerals  for  text  tables,  but  in  the  Thir- 
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teenth  Census  volumes  the  text-table  numbers  are  arable  and 
roman  numerals  seem  to  be  reserved  for  general  tables. 

No  strict  line  can  be,  or  need  be,  drawn  between  what 
should  go  into  general  and  what  into  text  tables,  though  the 
fact  that  ratios  are  logically  a  part  of  the  analysis  gives  the 
analytical  text,  if  there  is  any  such,  a  strong  claim  upon  them. 
Grand  totals  certainly  go  with  the  general  tables  not  only  as 
closing  them  up  but  also  because  of  their  importance  as  a  proof 
check.  But  divisional  totals  serving  the  purpose  of  a  sum- 
mary may  go  in  either  place.  Ratios,  too,  may  come  to  have 
so  thoroughly  well-established  a  place  as  to  be  in  effect  a  part 
of  the  data  that  the  public  will  expect  to  find  in  connection 
with  the  general  tables.  A  derivative  table  in  a  report  con- 
taining the  corresponding  primary  tables  is  seldom  to  be 
considered  a  thing  by  itself  to  the  extent  of  requiring  no  refer- 
ence to  its  sources  on  the  part  of  a  reader  who  uses  it  carefully. 

Comparisons  with  previous  years — or  with  corresponding 
months  (or  other  portions)  of  previous  years — are  also  strictly 
a  part  of  analysis,  but  their  significance  is  so  direct  and  their 
meaning  in  general  so  unmistakable  that  some  of  them  may 
well  be  looked  for  in  the  general  tables.  They  are  made  much 
of  especially  in  commercial  and  financial  statistics.  The 
United  States  Census  is  liberal  in  presenting  comparisons  for 
previous  decennial  years  in  its  general  tables. 

General  or  primary  tables  rightly  occupy  the  largest  place 
in  most  government  statistical  publications.  Indeed,  some 
official  statisticians  feel  that  the  preparation  and  presentation 
of  the  primary  tables  is  their  whole  duty.  But  some  working- 
over  of  the  raw  material  by  those  directly  concerned  with  its 
compilation  is  desirable,  if  for  no  other  reason  than  the  bene- 
ficial reaction  on  the  original  data  and  tables  consequent  upon 
analyzing  and  applying  them  to  the  solution  of  scientific  and 
practical  problems.  Proper  emphasis  upon  the  function  of 
such  statistical  publications  as  sources  does  not  preclude 
brief  suggestive  analysis,  in  addition  to  the  necessary  descrip- 
tive and  cautionary  remarks. 

The  Rounding  and  Abbreviation  of  Numbers.  The  use  of 
rounded  or  cut-off  numbers  should  seldom  be  adopted  in 
general   or   primary  tables,    though   doubtless   desirable   in 
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<lerivative  or  interpretative  tables.  The  practice  is  often 
recommended  without  reference  to,  or  due  emphasis  upon, 
this  very  necessary  qualification. 

Even  in  derivative  tables,  the  giving  of  a  large  number,  for 
example,  millions  of  inhabitants,  to  the  last  digit  would  mis- 
lead by  its  supposed  suggestion  of  "spurious  accuracy"  only 
in  the  case  of  a  reader  who  would  have  at  least  equal  difficulty 
in  understanding  what  the  rounding  of  the  figures  meant. 
The  notion  that  we  should  print  niunbers  showing  the  digits 
only  in  so  far  as  they  are  known  to  be  accurate,  or  on  the  basis 
of  the  theory  of  probabilities  considered  to  be  so,  is  impractical 
to  the  height  of  absurdity.  The  truth  of  the  stated  popula- 
tion of  New  York  City— 4,766,883  in  1910— is  not  of  a  nature 
to  imply  that  the  figure  3  in  the  linits  place  has  statistical 
significance.  The  statistician  knows  that  the  last  four  digits 
are  neither  more  nor  less  accurate  or  truthful  if  made  to  read 
7,000  instead  of  6,883.  He  does  not  need  to  be  reminded  that 
the  117  has  no  objective  or  exact  meaning  in  such  an  aggregate. 
It  is  seldom  necessary  to  indicate  that  large  niunerical  aggre- 
gates are  approximate  as  to  the  right-hand  figures. 

But  there  is  also  a  positive  objection  to  the  rounding  of  such 
numbers.  From  the  point  of  view  of  statistical  administra- 
tion it  is  important  that,  for  example,  the  population  of  a 
large  area  be  the  total  for  all  its  parts  down  to  the  smallest 
district  for  which  separate  figures  are  given,  some  of  which  in 
the  instance  referred  to  actually  have  less  than  117  inhabitants. 
Rounding  an  absolute  number  is  never  obligatory  and  should 
never  be  done  in  a  way  to  deprive  anyone  of  the  possibility 
of  completely  checking  the  number  and  of  using  for  this  pur- 
pose, if  for  no  other,  the  unmodified  original  aggregate.  Pri^ 
mary  nimierical  data  should  not  be  rounded. 

As  regards  ratios,  too,  their  mechanical  computation  with 
equal  ease  to  a  larger  as  to  a  smaller  number  of  places  makes 
the  decision  of  how  far  they  should  be  carried  a  question  of 
conventional  expectations  and  of  economy  of  attention  rather 
than  anything  more  fundamental.  This  statement  does  not 
refer  to  (and  does  not  apply  for)  slide-rule  computations. 
The  carrying  out  of  ratios  to  two  decimal  places  (or  for  per 
cent,  to  hundredths  of  one  per  cent.)  seems  to  be  the  most 
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satisfactory  practice  for  most  cases,  so  far  as  fractions  are 
desirable,  though  only  the  first  place  will  usually  be  itself 
significant,  the  second  serving  rather  to  qualify  the  first. 
Where  three  decimal  places  are  used,  the  printer,  and  some- 
times the  reader,  will  easily  mistake  the  point  for  a  comma. 

But  much  depends  on  how  far  it  is  the  statistician's  aim  to- 
make  his  material  popular — an  end  that  is,  of  course,  entirely 
worthy  in  itself.  The  desirability  of  rounded  and  abbreviated 
numbers,  also  of  the  use  of  few  numbers,  in  statistical  exposi- 
tion is  chiefly  of  the  same  nature  as  are  the  claims  of  stylistic 
elegance  or  of  force  (as  a  writer  may  prefer  or  the  conditions 
require)  in  the  use  of  the  English  language.  The  first  duty 
of  one  presenting  statistical  results  is  to  be  adequate  and 
accurate;  if  possible  it  is  well  for  him  to  be  also  elegant,  or 
forcible,  or  whatever  else  may  be  desirable,  in  his  choice  of 
words  and  of  numerical  expressions. 

The  process  of  roimding  or  cutting-off  numbers  is  by  na 
means  simple  or  a  matter  of  course.  On  the  contrary^  it 
requires  considerable  statistical  technique — else  totals  will 
be  found  not  to  check  with  items  and  ratios  not  with  the  data 
from  which  they  are  derived.  It  may  be  noted  incidentally 
that  where  it  may  seem  desirable,  as  frequently  in  the  case  of 
estimates,  to  round  or  abbreviate  both  a  relative  number  and 
the  corresponding  absolute  number,  one  cannot  do  both  and 
at  the  same  time  preserve  the  requisite  verifiable  relation 
between  the  two.  This  fact  counts  against  the  rounding 
even  of  estimates,  though  some  sign  of  approximation  is  in 
such  cases  especially  desirable. 

Tabular  Notation,  The  rounding  and  abbreviation  of 
numbers  is  strictly  a  part  of  the  subject  of  tabular  notation, 
but  so  fundamental  as  to  affect  the  character  of  the  statistical 
table  as  such.  The  word  "notation"  properly  refers  to  the 
relation  between  the  signs  and  symbols  used  to  convey  the 
meaning  of  any  part  of  the  table  and  the  significance  arbitrarily 
or  conventionally  attaching  to  them.  To  illustrate,  it  would 
seem  that  the  last  two  digits,  83,  of  the  figure  for  the  popula- 
tion of  New  York  City  in  1910,  preceded  as  they  are  by  five 
other  digits  having  the  significance  of  position  proper  to  them 
according  to  the  arable  numerical  notation,  ought,  without 
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difficulty,  to  be  interpreted  as  having  a  diflferent  statistical 
significance  from  the  figure  83  as  arrived  at,  for  example,  by 
a  careful  housewife  on  inventorying  her  pieces  of  silverware 
preparatory  to  putting  them  into  safe  deposit,  or  by  a  dairy- 
man counting  his  stock. 

The  signs  used  in  tabulation  are  chiefly  arable  numerals 
and  the  letters  of  the  alphabet  in  their  various  appropriate 
combinations.  The  position  of  such  a  sign  may  be  a  part  of  the 
notation.  The  notation  of  a  table  is  the  language  in  which  its 
import  is  expressed;  and  that  language  should  be  as  direct, 
concise,  and  unambiguous  as  it  is  possible  to  make  it. 

The  technique  of  statistical  notation  has  not  reached  a  high 
stage  of  development.  The  writer,  at  any  rate,  feels  that  the 
tendency  among  statisticians  to  treat  a  table  as  a  mere  reposi- 
tory of  numbers  and  to  indicate  in  footnotes  any  state  of  facts 
not  so  represented  is  objectionable.  The  absence  of  a  report, 
the  failure  to  segregate  returns,  the  character  of  an  entry  as 
estimated  or  as  incomplete — all  these  are  matters  that  can  be 
shown  by  appropriate  signs  on  the  face  of  the  table.  The 
best  policy  would  seem  to  be  to  make  the  tabular  entries  self- 
explanatory  to  as  high  a  degree  as  possible,  for  the  purposes 
of  the  particular  tabulation,  by  the  use  of  word  or  other 
non-numerical  sign  entries  where  feasible.  Footnotes  are 
thus  reserved  to  supplement  or  qualify  both  numerical  and 
sign  entries  and  especially  are  not  intended  to  take  the  place 
of  lacking  numbers.  But  the  technique  of  tabular  notation 
lies  outside  the  scope  of  a  discussion  of  the  general  aspects  of 
statistical  tabulation. 
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VITAL  AND  MONETARY  LOSSES  IN  THE  UNITED^ 
STATES  DUE  TO  PREVENTABLE  DEATHS. 

By  C.  H.  Forsyth,  Ph.  D.,  Ann  Arbart  Mich, 


The  purpose  of  this  paper  is  to  set  forth  the  results  of  a 
statistical  investigation  of  the  vital  and  monetary  losses  in 
this  country  due  to  the  occurrence  of  preventable  deaths; 
to  show  (a)  to  what  extent  the  average  length  of  human  life 
is  affected  by  the  occurrence  of  such  deaths;  (b)  the  effect 
on  the  expectation  of  life,  or  average  future  life  time,  at  any 
age;  (c)  the  effect  on  the  death  rate,  at  any  age;  (d)  how 
great  a  monetary  loss  is  sustained  through  such  a  death,  assum- 
ing that  the  life  of  every  person  has  a  value,  or  that  during 
the  most  productive  period  of  his  life — say  from  the  age  of 
twenty  to  seventy  years — every  person  contributes  some- 
thing annually  to  the  wealth  of  the  community  in  which  he 
lives;  and  (e)  the  total  value  of  these  losses,  estimated  for 
each  age  for  both  males  and  females,  for  the  whole  country. 

We  have  obtained  the  results  set  forth  in  this  paper  through 
the  comparison  of  mortality  tables  which  we  have  constructed 
and  which  are  based  upon  the  different  sets  of  conditions  and 
hypotheses  that  are  to  be  introduced  and  discussed;  and 
a  familiarity  with  what  is  involved  in  a  mortality  table  and 
the  expectation  of  life  is  so  essential  to  the  complete  under- 
standing of  what  follows  that  we  shall  now  explain  briefly 
what  these  terms  imply. 

A  mortality  table  is  first  of  all  a  table  of  death  rates  com- 
puted for  the  different  ages  of  human  life.  In  addition  it 
also  exhibits  the  effects  of  these  death  rates  upon  an  arbi- 
trarily chosen  community  in  the  following  manner.  First, 
a  large  number  of  persons  is  assumed  to  be  living  at  exactly 
the  same  age,  usually  at  the  age  of  birth;  then  the  number  of 
deaths  for  this  age  is  ascertained  by  multipljang  the  number 
living  at  the  age  by  the  corresponding  death  rate;  and,  finally, 
the  difference  between  the  number  living,  or  population,  and 
the  number  of  deaths  gives  the  population  at  the  next  higher 
age.    The  populations  at  all  the  other  and  higher  ages  are 
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found  successively  in  the  same  way.  If  we  let  1,  represent 
the  population  or  the  number  of  persons  living  at  age  x,  d^ 
the  number  of  deaths  and  q,  the  death  rate,  the  mortality 
table  would  appear  as  follows: 


Age. 

Population. 

Deaths. 

Death  Rate 

0 

lo 

d. 

qo 

1 

.       h 

di 

qi 

2 

U 

d, 

q» 

X 

Ix 

dx 

qx 

x+1 

Wi 

di+i 

qx+i 

where,  as  explained  above,  lx+i=li""dx 

Such  a  table  not  only  shows  at  what  age  the  last  survivor 
dies  but  also  provides  a  means  of  computing  the  average  future 
life  time  or  expectation  of  life.  Thus  a  mortality  table  based 
upon  the  death  rates  known  to  exist  in  a  given  community 
sets  forth  concisely  and  clearly  the  mortality  conditions  of 
that  community,  and  the  mortality  conditions  of  any  number 
of  communities  are  very  easily  and  readily  compared  by  means 
of  such  tables. 

Obviously,  all  those  that  survive  from  any  year  of  age  to 
the  next  have  each  lived  one  year;  hence,  if  we  add  together 
the  survivors  of  all  ages  beyond  any  particular  age  we  shall 
obtain  the  total  number  of  years  lived  by  those  at  that  age; 
and,  finally,  if  we  divide  this  total  number  of  years  by  the 
population  at  the  age  considered  we  shall  obtain  the  average 
future  life  time  or  expectation  of  life  of  persons  at  that 
age. 

Since  a  death  is  just  as  apt  to  occur  at  one  time  in  the  year 
of  death  as  another  it  is  usually  assumed  that  a  person  will, 
in  the  long  run,  live  a  half  year  in  the  year  of  death,  and  this 
one  half  of  a  year  is  added  to  the  average  future  life  time  ex- 
plained above  to  obtain  what  is  called  the  complete  expecta- 
tion of  life.  Expressed  symbolically,  the  complete  expecta- 
tion of  life  at  age  x,  or 
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Some  of  the  general  though  important  aspects  of  the  subject 
under  discussion  h^ve  been  investigated  by  means  of  short- 
cut methods.  The  use  of  mortality,  tables,  however,  has  two 
decided  advantages  over  the  short-cut  methods;  its  accuracy 
insures  greater  confidence  in  the  results;  and  the  results  are 
given  for  each  age,  whereas  those  of  the  short-cut  methods 
are  given  only  for  the  age  of  birth. 

In  preparing  this  paper  we  constructed  a  mortality  table 
(Table  I)  based  upon  the  actual  death  rates  found  to  exist  at 
the  present  time  in  those  sections  of  the  United  States  where 
reasonably  accurate  mortality  statistics  are  available.  We 
then  constructed  another  mortality  table  (Table  II)  based 
upon  mortality  conditions  that  would  exist  if  preventable 
deaths  were  actually  prevented.  A  comparison  of  these  mor- 
tality tables  forms  the  basis  of  our  discussion  of  the  vital  and 
monetary  losses  due  to  preventable  deaths. 

It  is  practically  impossible  to  give  a  rigid  definition  of  a 
preventable  death.  Even  if  it  were  possible  to  know  all  about 
the  various  causes  of  death,  different  viewpoints  would  lead 
to  different  decisions  as  to  the  preventability  of  most  deaths. 
Instead  of  trying  to  define  a  preventable  death  in  such  a  way, 
we  have  made  use  of  a  set  of  ratios  or  percentages  collected 
and  arranged  by  Professor  Irving  Fisher  of  Yale  University, 
who  sent  a  list  of  ninety  diseases  to  each  of  a  group  of  the  most 
prominent  medical  authorities  in  this  country  and  asked  them 
to  designate  what  per  cent,  of  the  deaths  due  to  each  disease 
they  considered  preventable. 

To  quote  from  Professor  Fisher:*  "Since  the  word  preventa- 
ble' implies  the  hypothesis  of  different  conditions  from  those 
which  actually  exist  it  is  necessary  to  specify  what  hypothetical 
conditions  shall  be  implied  in  the  term.  Doubtless  tuber- 
culosis would  be  over  99  per  cent,  preventable  if  we  should 
conceive  as  our  hypothetical  conditions  that  every  individual 
could  live  on  the  prairies  of  the  west,  out  of  doors,  be  provided 
with  the  best  of  food,  most  congenial  of  tasks,  and  free  from 
overwork  and  worry.  Needless  to  say,  the  figures  in  the  table 
do  not  imply  such  Utopian  conditions,  nor  do  they  imply  new 
medical  discoveries.     .     .     .     The  hypothetical  condition  se- 
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lectedfor  the  meaning  of  the  term  'preventable'  is  contained 
in  the  following  definition:  a  ratio  of  preventability  is  the 
fraction  of  all  deaths  which  would  be  avoided  if  knowledge 
now  existing  among  well-informed  men  in  the  medical  pro- 
fession were  actually  applied  in  a  reasonable  way  and  to  a 
reasonable  extent.  The  term  'reasonable'  is  of  course  elastic, 
and  will  be  somewhat  dijBferently  interpreted  by  diCFerent  per- 
sons, but;  as  in  law,  where  'reasonable  care'  is  often  used  as 
a  proviso,  it  is  impossible  to  make  any  more  specific  condi- 
tion." 

In  regard  to  the  collection  and  preparation  of  the  informa- 
tion, we  quote  also:  "The  estimates  of  preventability 
.  .  .  need  special  explanation.  In  a  few  cases,  these 
estimates  are  based  on  statistical  experience.  The  great  ma* 
jority  of  them  are  based  on  clinical  experience  merely,  without 
any  exact  statistics.  They  are  thus  in  the  nature  of  expert 
guesses.  The  experts  in  all  cases  are  physicians.  .  .  . 
Those  who  gave  to  the  construction  of  these  estimates  the 
benefit  of  their  experience,  observations  and  reading  were 
specially  asked  above  all  to  be  conservative.  In  order  to 
avoid  any  possibility  of  exaggeration  of  their  estimates  in  the 
table  their  average  was  taken,  and  then  the  estimate  entered 
as  below  the  average  given.  When,  as  was  true  in  a  large 
proportion  of  cases,  the  different  estimates  agreed  fairly  well, 
the  average  was  employed,  or  rather  the  nearest  figure  ending 
in  0,  or  5  next  below  the  average.  If  the  individual  estimates 
diverged  widely,  an  estimate  was  used  below  the  average, 
favoring  the  conservative  estimates  rather  than  the  optimis- 
tic. Also  in  cases  where  only  a  few  estimates  were  obtain- 
able, the  estimate  as  entered  was  put  below  the  average  of 
those  given."  Because  of  the  conservative  way  in  which  the 
ratios  were  prepared  we  shall  often  find  it  convenient  in  the 
future  to  speak  of  the  corresponding  prevention  of  deaths  as 
"reasonable"  to  distinguish  it  from  another  plan  to  be  con- 
sidered later. 

The  ratios  of  preventability  are  given  in  the  following 
table: 
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TABLE  I « 

SHOWING  FI6H£R*8  RATIOS  OT  FREVENTABILITT  FOR  THE  DISEASES  ENUMERATED 
IN  THE  MORTALITY  STATISTICS  OF  THE  UNITED  STATES,  TOGETEER  WITH  THE 
RELATIVE  IMPORTANCE  OF  EACH  DISEASE  AS  INDICATED  BT  THE  PERCENTAGE 
THE  NUMBER  OF  ITS  DEATHS  BEARS  TO  THE  TOTAL  NUMBER  OF  DEATHS. 


I  of  Death. 


1    Premature  birth 

3    Concenital  matfonnation  of  the  heart 

Other  oonnoital  malfonnatiooa 

CoDflenital  debility 

Hydrocephalus 

Venereal  diieaaes 

Diarrhea  and  enteritii 

Meaalei 

Aeute  bronchitis 

10  Broncho-pneumonia 

11  Whooping  cough 

12  Croup 

13  Meningitis 

U    Diseases  of  larynx— not  laryngitis 

16    LarynipUs 

16  Diphtheria 

17  Scarlet  fever 

18  Diseases  of  lymphatics 

19  Tonsilitis 

ao    Tetanus 

21  Tuberculosis— not  of  lungs 

22  Abscess 

23  Appendicitis 

24  Typhoid  fever 

25  Puerperal  convulsions 

26  Puerperal  septicemia 

27  Other  diseases  of  childbirth 

28  Diseases  of  tubes 

29  Peritonitis 

80    Smallpox 

Si    Tuberculosis  of  lungs 

82    Violence 

33    Malarial  fever 

84  Septicemia 

85  Epilepsy 

86  General,  ill-defined,  and  unknown  causes  (including 

"heart  fsilure,"  "dropsy,"  and  "oonvuhDons")  . . 

87  Erysipelss 

38  Pneumonia  Oobar  and  unqualified) 

39  Aeute  nephritis 

40  Pleurisy 

41  Acute  yellow  atrophy  of  liver 

42  Obstructions  of  intestines 

43  Alcoholism 

44  Hemorrhage  of  lungs 

45  Diseases  of  the  thyroid  body 

46  Ovarian  tumor 

47  Uterine  tumor 

48  Rheumatism 

49  Gangrene  of  lunps 

50  Anemia,  leukemia 

61    Chronic  poisonings 

52  Congestion  of  lungs 

53  Ulcer  of  stomach 

54  Carbuncle 

55  Pericarditis 

56  Cancer  of  female  congenital  organs 

57  Dysentery 

58  Gastritis 

59  Cholera  nostras 

60  Cirrhosis  of  liver 


2.0 
.66 
8 
8 
1 
8 

74 
8 
1 
4 
9 
8 
6 
07 
06 
4 
6 
01 
06 
19 
17 
08 
7 
0 
2 
4 
86 
1 
6 
01 
9 
6 
2 
8 
29 

2 

8 

0 

6 

27 

02 

6 

4 

1 

03 

07 

1 

6 

08 

4 

06 

4 

2 

08 

1 

6 

6 

66 

09 

9 


Ratio  of  Flu luiia 
bifity.    FteCest. 


40 
0 
0 
40 
0 
70 
60 
40 
80 
50 
40 
76 
70 
40 
40 
70 
50 
20 
46 
80 
75 
60 
50 
86 
SO 
85 
50 
65 
56 
75 
76 
85 
80 
40 
0 

30 
60 
46 

SO 
66 

0 

25 
86 

80 
10 

0 
60 
10 

0 
60 
70 
50 
50 
50 
10 

0 
80 
50 
50 
60 


*  Fisher's  Rrport,  p.  104. 
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Canae  of  Death. 


Prombenee  of  Dis- 
ease.  Per  Cent,  of 
an  Deaths. 


Ratio  of  Pierent** 
bUi«y.   PerOsnt. 


61  General  panlyns  of  insane. . 

63  Hyatid  tumon  of  liver 

63  Endocarditis 

64  Looomotor  ataxia 

65  Diseases  of  veins 

66  Cancer  of  bresst 

67  Diabetes 

68  Biliary  csleiili 

60  Hernia 

70  Canoer  not  specified 

71  Tumor 

72  Briffhrs  disease 

78  Embolism  and  thrombosis. . . 

Canoer  of  intestines 

Canoer  of  stomach  and  liver.. 


74 
76 
76    Calculi  of  urinary  tract. 


77  Canoer  of  mouth. 

78  Heart  (Usesse 

79  Inflnmia 

80  Asthma  and  emphysema. 

81  Angina  pectoris 

82  Apoplexy 

83  Cancer  of  skin 

84  Chronic  bronchitis 

85  Paralysis. 


86    Softening  of  bcain . 


87 
88 
80 


Diseases  of  arteries. 
Diseases  of  Madder. 
Gangrene 


00   Old  age. 


.3 

.002 

.8 

.17 

.04 

.4 

.8 

.17 

.27 

.0 

.08 

5.6 
.26 
.55 

1.7 
.08 
.1 

8.1 
.7 
.23 
.4 

4.4 
.2 
.8 

1.0 
.2 
.83 
.2 
.26 

2.0 


75 
75 
25 
85 
40 

0 
10 
40 
70 

0 

0 
40 

0 

0 

0 
10 

0 
25 
60 
80 
25 
85 

0 
80 
50 

0 
10 
45 
60 

0 


The  area  used  as  a  basis  of  the  investigation  comprises  the 
states  Connecticut,  Indiana,  Maine,  Massachusetts,  Michigan, 
New  Hampshire,  New  Jersey,  New  York,  Rhode  Island,  Ver- 
mont, and  the  District  of  Columbia.  These  states,  together 
with  several  cities  in  other  states  formed,  in  the  years  1900-5, 
what  is  known  as  the  ''registration  area.''  The  essential  and 
distinctive  characteristic  of  the  registration  area  is  that  its 
annual  registration  of  deaths  is  regarded  offipially  as  having 
an  error  of  less  than  10  per  cent.  Additions  have  been  made 
to  this  area  since  1905  but  it  was  thought  best  to  limit  the 
area  under  observation  to  the  11  registration  states  enumer- 
ated above,  as  these  states  were  the  only  registration  states 
to  continue  as  such  throughout  the  period  considered — the 
11  years  1900-10. 

The  plans  for  the  construction  of  the  mortality  tables  are 
merely  plans  for  the  computation  of  the  corresponding  death 
rates  for  each  age.  Once  the  death  rates  are  computed,  the 
rest  of  the  mortality  table  is  set  up  very  easily. 
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The  data  necessary  for  this  computation  comprise  the  deaths 
for  each  year  of  age  and  the  population  at  the  beginning  of 
that  year. 

The  deaths  are  given  directly  in  the  government  mortality 
statistics,  but  the  population  data  given  in  the  census  reports 
do  not  pertain  to  the  population  at  the  beginning  any  more 
than  they  do  at  the  end  of  the  year.  We  usually  assume  the 
population  data  to  refer  to  the  population  at  the  middle  ot 
the  year  and  that  to  determine  the  population  at  the  begin- 
ning of  the  year  the  ordinary  population  data  must  be  in- 
creased by  the  number  of  deaths  (usually  one  half  of  the  total 
niunber)  that  have  occurred  since  the  beginning  of  the  year. 

The  quotient  of  the  deaths  by  the  population  at  the  begin- 
ning of  the  year  for  each  age  gives  the  death  rate  required. 
More  refined  methods  would  be  necessary  to  compute  death 
rates  at  ages  in  the  neighborhood  of  the  age  of  birth  if  much 
emphasis  were  to  be  placed  upon  the  direct  discussion  of  the 
several  mortality  tables,  but  as  we  are  concerned  here  only 
with  differences  in  corresponding  results  of  two  such  tables, 
such  methods  are  regarded  as  unnecessary. 

From  now  on  we  shall  often  refer  to  those  whose  deaths 
are  prevented  as  "restored"  or  as  "restorations;"  we  shall  refer 
also  to  those  diseases  which  have  the  ratio  "zero"  in  Table  I 
as  "impreventable"  instead  of  using  the  longer  expression 
"diseases  whose  deaths  are  unpreventable." 

The  computation  of  the  death  rates  of  Table  I  which  is 
based  upon  actual  deaths  is  straightforward  and  involves  no 
particular  difficulty. 

The  plan  for  computing  the  death  rates  based  upon  mortal- 
ity conditions  wherein  preventable  deaths  are  prevented  re- 
quires special  explanation.  As  a  concrete  illustration,  let  us 
assume  1,000,000  persons  to  be  living  in  a  given  community 
all  at  exactly  the  same  age  and  that  50,000  of  that  number  die 
during  the  succeeding  year.  We  say  that  the  death  rate  for 
that  age  is  .05000.  Assuming  also  that  5,000  of  the  50,000 
deaths  are  due,  say  to  pneumonia,  what  would  be  the  death 
rate  for  that  age  if  60  per  cent.,  or  3,000  of  thp  deaths  due  to 
pneumonia  were  prevented?  In  other  words,  how  many 
deaths  would  now  occur  among  the  1,000,000?    Evidently, 
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the  number  of  deaths  would  be  50,000  minus  3,000  plus  what- 
ever deaths  would  occur  among  the  3,000  restored,  due  to  other 
diseases  than  pneumonia.  The  only  way  to  determine  how 
many  deaths  would  occur  among  the  restored  is  to  assume  the 
restored  to  be  normal  persons  again  and  hence  subject  to  or- 
dinary diseases  just  as  normal  persons,  in  which  case  it  is  nec- 
essary merely  to  multiply  the  3,000  by  the  probability  of  dying 
from  the  e£Fects  of  diseases  other  than  pneumonia.  This 
probability  is  identically  the  death  rate  based  upon  the  total 
number  of  actual  deaths  (as  given  by  the  government  mor- 
tality statistics)  diminished  by  the  number  of  deaths  due  to 
pneumonia. 

The  method  of  computing  death  rates  wherein  the  deaths 
from  a  large  number  of  diseases  are  prevented,  is  exactly  anal- 
ogous to  the  above  case  of  a  single  disease.  The  number  of 
deaths  that  will  occur  among  the  restored  is  ascertained  by 
multiplying  the  number  of  restored  by  the  probability  of  dying 
from  the  e£Fects  of  unpreventable  diseases.  We  obtain  this 
probability  for  each  age  by  entering  Fisher's  table  of  ratios 
and  ascertaining  just  what  diseases  are  unpreventable  at  all 
(have  the  ratio  "zero")  and  then  divide  the  total  number  of 
deaths  due  to  these  diseases  by  the  corresponding  population. 

If  we  let  q,  represent  this  probability  or  death  rate  based 
upon  deaths  due  to  unpreventable  diseases,  and  r,  the  number 
of  restorations,  the  death  rate  for  any  age  x,  when  preventable 
deaths  are  prevented,  becomes 

dx-r,+qA_  d,-(l-qx)r^       ,. 

q,  J (a; 

which,  for  the  numerical  example  given  above,  becomes 

_ 50,000 -3,000+q;' 3,000  _  50,000- Q-q,) 3,000 
^*  1,000,000  1,000,000 

We  have  used  the  death  rates  represented  by  q,  also  to 
construct  a  third  mortality  table  (Table  III)  whose  use  and 
importance  will  be  explained  later. 


Digitized  by  CjOOQ IC 


766 


American  Statistical  Associaiion. 


[66 


After  the  three  sets  of  death  rates  were  computed,  the  three 
mortality  tables  themselves  were  constructed  in  accordance 
with  the  definition  of  such  a  table,  given  previously. 

The  data  used  in  this  investigation  comprise  the  deaths  and 
population  by  ages  for  the  area  considered.  In  other  words, 
the  data  comprise  the  essential  material  for  computing  the 
death  rates  for  the  different  ages. 

The  population  for  1900  of  the  11  re^tration  states  enu- 
merated above  is  given  for  each  age,  but,  as  is  well  known' 
there  is  a  great  concentration  at  ages  which  are  a  multiple  of 
5,  particularly  those  ending  in  0;  so  the  data  were  first  com- 
bined into  quinquennial  age  groups  and  then  the  values  for 
each  age  were  interpolated.  The  population  data  for  1910 
were  available  only  in  quinquennial  age  groups. 

The  different  processes  of  interpolation  used  are  described 
in  the  section  devoted  to  the  mathematical  computation  of 
the  death  rates. 

The  population  data  for  the  years  1900  and  1910  by  quin- 
quennial age  groups  are  as  follows: 

TABLE  u. 

POPULATION  BY  AQB  GROUPS  POR  YEARS  1900  AND  1010  POR  ELEVEN  REGISTRATION 

STATES. 


1000. 

1010. 

437.044 

508.615 

2,072.707 

2.407.441 

1.08434« 

2.102.715 

1319.115 

2,112.774 

1304.050 

2.216.868 

1.005,770 

2.854,725 

1330326 

2,203,061 

1,030.050 

1,048,886 

1.474.697 

1.831.043 

A«e8. 


1000. 


1010. 


0. 

0-1. 

5-9. 
10-14 
1^19 
20-24 
25-29 
30-34 
35-39 


40-44 
45-40 
50-54 
55-59 
60-64 
65-74 
75-84 
85-04 
95- 


1.247.880 

1.013.403 

872.741 

685.469 

562,777 

702,679 

263.124 

30,547 

1.919 


1363.163 

1324.060 

1.133.970 

821327 

672.483 

864.675 

314.937 

50304 

2.163 


The  deaths  are  given  for  the  age  groups  0,  1,  2,  3,  4,  5-9, 
10-19,  20-29, — "90  and  above,"  and  are  given  by  single  and 
total  years  from  1900  to  1910  inclusive  as  follows: 
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TABLE  m. 

DBATHS  BY  AQE  OBOOPS  FOR  EACH  YE AB  OP  1900-1010  AND  THE  TOTAL.  FOR  ELEVEN 
REGISTRATION  STATES. 


Yews. 

0. 

1. 

2. 

3. 

4. 

6-9. 

10-19. 

20-29. 

1900 

71,117 
62.769 
62,634 
60.751 
64.805 
66.894 
70.750 
68.962 
68.881 
67,681 
72.096 

16,866 
14,389 
14.367 
13,422 
14,213 
13.806 
15,416 
14,114 
14.003 
14.870 
15.041 

7,439 
6,333 
6,623 
6,115 
6,242 
6,073 
6,613 
6,057 
6,093 
6,208 
6,643 

4,691 
4,136 
3.912 
3,936 
4,030 
3,757 
3.990 
3,891 
3,821 
3,717 
4,084 

3.416 
3,159 
2,954 
2.747 
2,982 
2.660 
2.816 
2,756 
2.653 
2.679 
2.786 

9.242 
8,535 
8.121 
8.422 
8.712 
8.197 
7.938 
7.788 
7,546 
7.412 
7,972 

14.169 
13,354 
12,670 
13.326 
16,000 
14,174 
13,860 
14.002 
13.144 
12.752 
13.320 

27.646 

1901 

26.863 

1903 

25.198 

1903 

25,686 

1904 

27,198 

1906 

26,387 

1906 

26.188 

1907 

26.576 

1908 

24,958 

1900 

24,214 

1910                   .... 

26.874 

Total 

730.330 

160,557 

70,230 

43.875 

31,606 

89,885 

149.679 

286,678 

Yean. 

30-39. 

40-49. 

60-69. 

60-69. 

70-79. 

80-89. 

90-    . 

1900 

28,322 
28,378 
27,076 
27,833 
29,936 
29,209 
29,923 
31,343 
28,684 
28.768 
30.014 

27.152 
28,042 
26,707 
27,858 
29.773 
29.969 
80,639 
32,569 
30,705 
31,126 
33.211 

30.987 
31,737 
30,236 
31,893 
33,939 
33  356 
34,173 
36,637 
35.151 
36396 
38,639 

37,656 
38,766 
36,789 
39,197 
42,060 
42,060 
42.486 
45.983 
43.530 
45.249 
48,067 

38.631 
38,968 
37,030 
39,468 
42,515 
42,025 
41.712 
45.751 
43.662 
45.183 
48,672 

21,471 
[22,001 
20,147 
21,746 
23,471 
23,009 
23,286 
26.727 
24,124 
24,148 
26.178 

3.424 

1901 

3.490 

1902 

3,247 

1903 

3,630 

1904 

3,775 

1905 

3,619 

1906 

3.633 

1907. . • * 

3,950 

1906 

3,878 

1909 

3.875 

1910. 

4,223 

Tefcal 

319,384 

327.741 

372,044 

461,721 

463,607 

255.306 

40,646 

1 

After  the  total  deaths  for  each  of  the  145  diseases  listed  in 
the  mortality  statistics  (by  age  groups)  for  all  the  area  con- 
sidered, and  the  11  years  1900-10  were  determined,  these 
totals  were  multiplied  by  the  appropriate  ratios  of  preventa- 
bility  given  by  Professor  Fisher,  to  obtain  the  number  of 
deaths  that  are  preventable.  The  following  table  gives  the 
total  number  of  preventable  deaths: 

TABLE  IV. 
TOTAL  NUMBER  OF  PREVENTABLE  DBATHS  FOR  THE  NUMBER  OF  YEARS  AND  AREA 

GIVEN. 


Ages. 

rz. 

A««. 

r.. 

0 

312,742 
83,175 
41.467 
23,438 
17,041 
46,668 
79,350 

160.177 

30-39 

163,897 

1 

40-49 

144,721 

2 

50-59 

138,239 

3 

60-69 

159.062 

4 

70-79 

162,301 

6-9 

80-89 

73,501 

10-19 

90- 

91320 

20-29 
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The  following  table  gives  the  total  number  of  deaths  due 
only  to  unpreventable  diseases  (those  that  have  the  ratio 
"zero"  in  Table  I: 

TABLE  V. 
DEATHS  DUE  TO  DISEASES  REGARDED  AS  ABSOLUTELY  UNPREVENTABLE. 


Ages. 

Deaths. 

Ages. 

Deaths. 

0 

32,748 

U96 

702 

411 

839 

1.071 

2.902 

6.311 

80-39 

16,109 

1 * 

40-49 

32,111 

2 

60-69 

46,416 

8 

00-69 

66.766 

4 

70-79 

63.779 

5-fl 

80-89 

68.794 
16346 

10-19 

90-     

90-39 

After  the  populations  for  1900  and  1910,  as  given  in  Table 
II,  were  averaged,  and  this  average  multiplied  by  the  number 

II  (as  explained  later),  the  final  data,  also  the  totals  of  Table 

III  and  the  data  of  Tables  IV  and  V  were  expressed  in  quin- 
quennial age  groups  (as  explained  later),  as  follows: 


Age. 


Table  U. 


0. 

(hi. 

6-9 
10-14 
16-19 
20-24. 
26-29. 
30-34. 
86-39. 
40-44. 
46-49. 
60^64. 
66-69. 
6<HJ4. 
66-69. 
70-74. 
76-79. 
80-84. 
86^89. 
90-94. 
96-    . 


175 
t09 
M 
E90 
199 
72 
129 
48 
.70 
87 
47 
11 
78 
30 
83 
64 
94 
42 
27 
84,464 
22,451 


Age. 


0 

1 

2 

3 

4 

6-9 

10-14 

15-19 

20-24 

26-29 

30-34 

36-39 

40-44 

46-«9 

60-64 

66-69 

6(HM 

66-69 

70-74, 

76-79, 

80-84. 

86-^ 

90- 


Tablem.   Table  IV.    Table  V. 


730.330 

r42 

160.667 

176 

70.230 

167 

43.876 

188 

1       31.606 

>41 

89385 

^ 

61,197 

r63 

98.482 

m 

132.733 

m 

163.946 

{72 

167,126 

)H 

162.269 

188 

160379 

M 

167,162 

r66 

m,648 

!24 

194396 

^6 

226,176 

«4 

236346 

198 

244.698 

i92 

218,909 

t09 

166.834 

HO 

88.472 

!91 

40,646 

120 

32,748 

13M 

702 

411 


We  shall  now  show  more  in  detail  the  methods  used  in  com- 
puting the  three  sets  of  death  rates  for  mortality  Tables  1, 2, 
and  3. 

In  all  three  cases  we  averaged  the  data  for  the  11  years  in 
order  to  obtain  results  based  upon  an  average  year.     However^ 
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this  plan  of  averaging  the  data  was  carried  out  by  assuming  as 
our  average  year  that  one  whose  population  and  whose  deaths 
were  equal  in  number  to  the  corresponding  totals  of  the  11 
years. 

Since  the  population  data  are  issued  only  once  in  10  years, 
we  assumed  that  the  population  increased  in  arithmetical 
progression  from  the  year  1900  to  the  year  1910.  That  is, 
we  averaged  the  populations  for  1900  and  1910,  and  multi- 
plied the  average  by  11  to  obtain  the  population  for  the  11 
years.  Perhaps  a  more  satisfactory  plan  would  be  to  assume 
that  the  population  increased  in  geometrical  progression,  but 
as  we  are  not  concerned  with  values  given  directly  in  the 
mortality  tables  but  rather  with  differences  of  such  values, 
the  extra  work  required  to  carry  through  such  a  plan  was 
considered  unnecessary. 

From  the  data  given  by  age  groups  in  Tables  II,  III,  IV, 
and  y,  the  population,  deaths,  and  restorations  for  each  age 
were  obtained  by  methods  of  interpolation  to  be  explained 
later;  then  the  populations  at  the  beginning  of  the  year  for 
each  age  were  found  in  accordance  with  the  explanation  given 
above. 

The  death  rates  of  Table  1,  which  is  based  upon  actual 
deaths,  were  then  found  by  dividing  the  number  of  deaths 
(given  in  Table  HI)  by  the  population  at  the  beginning  of  the 
year  (obtained  from  the  data  of  Table  II),  for  each  age. 

The  death  rates  of  Table  3  which  is  based  uppn  deaths  due 
only  to  unpreventable  diseases,  were  found  by  dividing  the 
number  of  deaths  due  only  to  unpreventable  diseases  (given 
in  Table  V)  by  the  same  population  which  was  used  to  com- 
pute the  death  rates  of  Table  1. 

The  death  rates  of  Table  2  which  is  based  upon  deaths  that 
would  occur  if  unnecessary  deaths  were  prevented,  were  found 
through  the  use  of  the  formula 

given  above,  where  d,  refers  to  the  deaths  of  Table  III,, 
q,  the  death  rates  of  Table  3,  r,  the  restorations  of  Table  IV 
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and  I,  the  populations  which  were  used  to  compute  the  death 
rates  of  Tables  1  and  2,  for  the  different  ages. 

TABLE  1. 

MORTALTTT  TABLE  BASED  UPON  THE  ACTUAL  DEATHS  OF  ELEVEN  REGISTRATION 
STATES  FOR  THE  YEARS  1900-1910. 


0.. 

1.. 

3.. 

3.. 

4.. 

6.. 

«., 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
U.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
SO.. 
31.. 
22.. 
23.. 
24.. 
26.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 
32.. 
33.. 
34.. 
35.. 
36.. 
37.. 
38.. 
39.. 
40.. 
41.. 
42.. 
43.. 
44.. 
45.. 
46., 
47., 
48., 
49., 
50., 
51., 
52., 
53. 
54., 


25 

16,831 

.134300 

94 

3.431 

31622 

63 

1.488 

14165 

75 

933 

9001 

42 

676 

6585 

6ft 

543 

.005327 

23 

454 

4481 

69 

380 

3757 

B9 

318 

3164 

71 

271 

2706 

00 

241 

.002407 

59 

223 

2244 

36 

224 

2246 

12 

233 

2342 

79 

258 

2605 

21 

342 

.003459 

79 

404 

4098 

75 

453 

4616 

22 

478 

4900 

44 

490 

5039 

64 

506 

.006222 

19 

520 

5406 

29 

536 

5606 

B3 

557 

5860 

36 

581 

6144 

S5 

603 

.006415 

S2 

624 

6685 

28 

643 

6935 

S5 

659 

7152 

26 

672 

7347 

64 

686 

.007554 

68 

700 

7772 

68 

713 

7980 

65 

724 

8165 

31 

733 

8331 

98 

741 

.006501 

67 

750 

8672 

07 

759 

8861 

48 

772 

9086 

76 

787 

9350 

89 

803 

.009631 

86 

820 

9930 

66 

841 

10288 

25 

868 

10727 

57 

899 

11232 

58 

930 

.011748 

28 

972 

12421 

56 

1,007 

13034 

49 

1.033 

13543 

16 

1.053 

13995 

63 

1,075 

.014501 

88 

1.098 

15020 

90 

1.134 

16745 

56 

1.190 

16792 

66 

1.267 

18191 

49.44 
56.03 
56.84 
56.64 
56.15 
55.51 
54.81 
54.00 
53.26 
52.43 
51.57 
50.69 
49.80 
48.91 
48.03 
47.15 
46.31 
45.50 
44.71 
43.93 
43.15 
42.37 
41.60 
40.83 
40.07 
39.31 
38.56 
37.82 
37.08 
36.34 
35.61 
34.88 
34.15 
33.42 
32.60 
31.96 
31.23 
30.50 
29.77 
29.03 
28.30 
27.57 
26.85 
26.12 
25.40 
24.68 
23.97 
23.26 
22.56 
21.87 
21.17 
20.47 
19.78 
19.09 
18.40 


55.. 

56.. 

57.. 

58.. 

59.. 

60.. 

61.. 

62.. 

63.. 

64.. 

65.. 

66.. 

67.. 

68.. 

69.. 

70.. 

71.. 

72.. 

73.. 

74.. 

75.. 

76.. 

77.. 

78.. 

79.. 

80.. 

81.. 

82.. 

83.. 

84.. 

85.. 

86.. 

87.. 

88.. 

89.. 

90.. 

91.. 

92.. 

93.. 

94.. 

95.. 

96.. 

97.. 

98.. 

99.. 
100.. 
101.. 
102.. 
103.. 
104.. 
105.. 
106.. 
107.. 
106.. 


68.399 

50 

.019739 

67.049 

43 

21527 

65.606 

38 

64.068 

17 

25241 

62.451 

83 

36939 

60.769 

46 

.028729 

59,023 

07 

30610 

57;216 

64 

32575 

55.353 

33 

34749 

53.429 

87 

37193 

51.442 

47 

.030790 

49.395 

03 

43556 

47.393 

61 

45688 

45.133 

33 

49340 

43.910 

81 

53151 

40.639 

30 

.067337 

38.399 

80 

61074 

35.960 

97 

66668 

33.563 

15 

71941 

31.148 

34 

77817 

38.734 

25 

.064400 

36,399 

18 

91945 

33.881 

91 

10010 

31.490 

3330 

10844 

19.160 

3341 

11698 

16.919 

3.138 

.12688 

14.781 

3.031 

13675 

13,760 

1.888 

14796 

10373 

1.741 

16009 

9.131 

1380 

17302 

1% 

1364 

.18067 

1301 

19413 

4.986 

1.087 

20792 

3.949 

879 

3.070 

728 

23699 

3343 

578 

nAtMA 

1.764 

461 

26134 

1303 

360 

27619 

943 

276 

29138 

668 

205 

30686 

463 

149 

.32260 

314 

106 

33856 

306 

74 

35470 

134 

50 

37097 

84 

33 

38731 

51 

21 

.40369 

30 

13 

42008 

17 

7 

43630 

10 

5 

45243 

2 

46839 

1 

.48409 

1 

49949 

1 

51452  • 

0 

1 

17.74 
17.08 
16.45 
15.83 
15.33 
14.63 
14.06 
13.48 
13.93 
13.36 
11.83 
11.30 
10.79 

r  ^ 


5.64 
5.33 

5.08 
4.74 
4.47 
4.33 

4.01 
3.79 
3.58 
3.19 
3.33 
3.06 
3.90 
3.71 
3.61 
3.48 
3.86 
3.34 
3.13 
3.03 
1.93 
1.83 
1.77 
1.74 
1.60 
1.70 
1.40 
1.00 
.50 


We  shall  now  explain  the  methods  of  interpolation.     As  all 
the  deaths  are  available  in  the  age  groups  0,  1,  2,  3,  4,  5-9, 
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10-19,  20-29,— "90  and  above,"  and  the  population  in  the 
age  groups  0,  0-4,  5-9,  10-14,-60-64,  65-74,-85-94,  "95 
and  above,"  columns  of  T,  were  formed  in  each  case  by  suc- 
cessive additions  of  the  numbers  at  the  different  ages,  such 
that,  T,  represents  the  total  number  at  ages  x  and  above. 
For  example,  in  the  case  of  the  deaths,  T40  means  the  total 
number  of  deaths  at  ages  40  and  above.  This  change  into 
columns  of  T,  is  seen  to  be  necessary  from  the  character  of 
the  original  data. 

Ordinary  fifth  differences  were  used  to  interpolate  single 
values  to  form  quinquennial  age  groups  out  of  the  decennial 
age  groups. 

The  four  values  of  T,  within  each  quinquennial  age  group 
(except,  of  course,  the  two  at  each  end)  were  interpolated  by 
what  is  known  as  Sprague's  osculatory  method.  This  method 
is  so  well  explained  in  so  many  places  that  we  deem  it  suffi- 
cient to  state  merely  that  its  use  has  the  advantage  over 
ordinary  differences  in  that  not  only  the  slope  but  also  the 
curvature  of  the  curve  (representing  the  values  considered)  at 
the  points  of  intersection  of  the  different  partial  interpolation 
curves  is  considered.  As  a  result,  the  curve  representing  the 
completed  series  of  values  becomes  much  less  undulating  in 
form  and  hence  more  smooth  throughout. 

The  final  leading  differences  for  interpolating  four  values 
between  U2  and  Us  of  the  series  of  equidistant  values  Uo,  ui, 
U2,  Ua,  U4,  and  Us  are  as  follows: 

(1)  4l'^  +  8^»+11^>-11^+      ^ 

5  5*  6»  5*  5* 

(2)  1    "    +    6    "    +    1    "     +  3    " 

(3)  1    "    +    4    "     _  3     " 

(4)  1    "     -  2    " 

(5)  ,  5    " 
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TABLE  2. 

MORTALITY  TABLE  SHOWING  THE  DEATH  RATES  AND  EXPECTATIONS  OF  LIFE  ASSUM- 
INO  DEATHS  TO  BE  PREVENTED  ACCORDING  TO  THE  RATIOS  GIVEN  IN  TABLE  I. 


]>. 


q«. 


Aie. 


0. 

1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

0. 
10. 
11. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
10. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 
28. 
20. 
80. 
31. 
32. 
83. 
84. 
85. 
86. 
87. 
88. 
80. 
40. 
41. 
42. 
48. 
44. 
45. 
46. 
47. 
48. 
40. 
50. 
61. 
62. 
58. 
54. 


I 


«7 
i51 
168 
174 
148 
141 
102 
170 
107 
30 
NX) 
174 
56 
40 
>20 
101 
!31 
M8 
146 
133 
il6 
02 
161 
'21 
t71 
100 
135 
49 
i51 
42 
'21 
188 
42 
183 
13 
133 
43 
42 
20 
102 
S7 
07 
15 
08 
176 
14 
22 
«5 
34 
42 
21 
71 
89 
67 
91 


8.686 
1,583 
504 
426 
807 
240 
213  I 
182 
158 
130 
126 
118 
116 
120 
120 
160 
183 
202 
213 
217 
224 
231 
240 
260 
262 
274 
286 
208 
300 
321  i 
333 
346 
350 
370 
380 
300 
401 
413 
427 
445 
460 
482 
507 
533 
561 
502 
627 
661 
692 
721 
751 
782 
822 
876 
046 


.077188 
15246 
5022 
4103 
3035 

.003459 
2115 
1819 
1575 
1385 

.001259 
1186 
1167 
1202 
1292 

.001610 
1840 
2043 
2151 
2205 

.002270 
2356 
2445 
2558 
2680 

.002817 
2049 
3080 
3208 
3337 

.003476 
3628 
3776 
3907 
4027 

.004154 
4286 
4433 
4610 
4818 

.006007 
5277 
5574 
5897 
6247 

.006633 
7068 
7507 
7914 
8808 

008734 
9171 
9728 
10471 
11431 


62.11 
66.26 
66.28 
65.67 
64.94 
64.13 
63.27 
62.42 
61.54 
60.63 
59.72 
58.79 
57.86 
56.80 
56.00 
55.07 
54.16 
53.26 
52.36 
51.48 
50.59 
49.70 
48  82 
47.94 
47.06 
46.18 
45.31 
44.45 
43.58 
42.72 
41.86 
41.01 
40.15 
39.30 
88.46 
37.61 
36.76 
35.92 
35.08 
34.24 
33.40 
32.57 
31.74 
30.91 
30.09 
29.28 
28.47 
27.67 
26.87 
26.00 
25.30 
24.52 
23  74 
22.07 
22.21 


57 

81345 
80322 
70,714 

IS-SH 

77389 

75301 

74.472 

72.083 

71.426 

60.706 

68.087 

66309 

64.488 

62.486 

60,458 

68351 

56,167 

53.939 

51,609 

49302 

46.711 

44.137 

41.476 

88.739 

36.955 

33.150 

30.332 

27314 

24.713 

21.949 

19,243 

16.705 

14358 

11316 

0,677 

7325 

5.667 

4.186 

3.080 

2.147 

1.488 

1.006 

667 

430 

270 

165 

08 

67 

32 

18 

3 
1 
0 

08 

08 

07 

78 

48 

.10 

SO 

57 

30 

00 

88 

06 

47 

128 

07 

84 

!28 

30 

07 

01 

74 

«1 

37 

84 

2305 

2318 

2318 

2301 

2.764 

2.706 

2388 

2.447 

2.342 

.2330 

2.152 

1.858 

1.481 

1.156 

883 

650 

480 

341 

237 

160 

106 

67 

41 

25 

14 

8 

5 

2 

2 

1 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

64 

67 

68 

60 

70 

71 

72 

73 

74 

76 

76 

77 

78 

70 

8o:::::.:;:. 

81 

82 

g8 

84 

85 

86 

87 

88 

80 

90 

01 

92 

93 

94 

96 

96 

97 

98 

99 

100 

101 

102 

108 

104 

105 

106 

107 

108 

012403 
13714 
15020 
16272 
17458 

.018608 


21332 


24487 

.026255 

2814S 


82462 
84855 

.087423 
30660 
43180 
46645 
50628 

.065100 
60204 
65081 
71872 
78006 

.064008 
02001 
10170 
11184 
12328 

.13102 
14650 
16427 
18702 
22235 

.24684 
26134 
27610 
20138 
30686 

.82260 
83856 
85470 
37007 
38731 

.40360 
42003 
43630 
45248 
46830 


.40040 
51452 
52012 


21.46^ 
30.73 
30.00 
10.SO> 
18.61 
17.0S 
17.27 
16.61 
15.06 
15.32 
14.69 
14.07 
18.47 
12.87 
12.29 
11.71 
11.15 
10.50 
10.04 
0.51 
8.00 
8.4» 
8.0Q 
7.63 
7.07 
6.6S 
6.20> 
6.78 
6.38 
4.0O 
4.62 
4.85 

3.56 

S.S7 
3.06 
3.00^ 
2.75 
2.61 
2.48 
2.35 
2.24 
2.13 
2.03 
1.04 
1.86 
1.70 
1.71 
1.65 
1.65 
t.40 
1.30 
.83 
.60 


To  apply  this  method  of  interpolation,  the  observed  values 
of  Tx  are  differenced,  the  differences  divided  by  the  appro- 
priate power  of  5  (or  multiplied  by  the  corresponding  decimal) 
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as  indicated  above,  and  then  the  leading  differences  themselves 
formed  in  accordance  with  the  above  scheme. 

The  interpolated  values  of  Tx  for  each  interval  are  formed 
ty  the  continued  addition  of  the  differences  in  the  usual  way, 
and  there  is  a  good  check  on  the  computation  because  the  next 
higher  quinquennial  value  of  Tx  given  in  the  original  or  ob- 
served data  must  be  reproduced  at  each  stage. 

Each  quinquennial  interval  will  have  its  own  set  of  differ- 
ences derived  from  the  differences  of  an  age  ten  years  younger, 
but  the  easiest  plan  is  to  compute  the  successive  fifth  differ- 
ences which  by  a  continued  addition  to  the  lower  differences 
of  the  preceding  sub-interval  (in  each  case)  will  lead  to  the 
•desired  interpolated  values  of  the  next  interval.  This  plan 
avoids  the  separate  computiition  of  the  leading  differences  for 
•each  interval  to  be  interpolated. 

The  scheme  of  computing  successive  fifth  differences  has 
been  suggested  before  but  we  were  unable  to  find  anywhere 
the  formulas  for  computing  these  fifth  differences,  so  we  have 
derived  them  ourselves  to  be  as  follows: 

4  A»  H-  A«,  -  6AS  -  6  A»  -  6A«,  4  A»  +  3  A«,  5  A»  +  5A«, 
where  A''=^- 

After  the  interpolation  itself  is  completed  the  subtraction 
of  each  value  of  Tx  from  the  one  at  the  age  next  below  will 
give  the  desired  coliunn  (of  deaths  or  population)  of  values  for 
each  age. 

As  Sprague's  method  of  interpolation  requires  two  quin- 
quennial periods  on  each  side  of  the  interval  into  which  five 
sub-intervals  are  to  be  introduced,  the  interpolation  at  the 
ends  of  each  set  of  data  were  performed  by  using  ordinary 
third  differences.  For  the  inner  of  the  two  quinquennial 
periods  at  the  ends  of  each  set  of  data  the  interpolations 
were  applied  centrally.  Thus  the  ordinates  of  the  curve 
through  the  points  Uo,  Ui,  U2,  and  U3  or 

,      .       ,  X  (x  —  1)    .  2       I    X  (x  —  1)  (x  —  2)  .  3 

Ux  =  Uo  +  xAuo  +  -^ — -  A^Uo  +  — ^^ ~^ A% 

2  !  o  I 

for  X  =  5/5,  6/5 — 10/5  were  differenced  five  times  to  form  the 
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leading  differences  to  interpolate  four  values  between  Ui  and 
Us.    The  leading  differences  are  as  follows: 


(1) 

5    ■*■%-"*   6» 

(2) 

1    "     +  1    " 

(3) 

I    " 

(4  and  5) 

0 

The  ordinates  of  the  same  curve  for  x  =  0/5 — 1/5,  5/5 
were  differenced  five  times  also  to  form  the  leading  differences 
for  interpolating  four  intermediate  values  in  the  outer  quin- 
quennial periods.  Thus,  these  interpolations  are  not  applied 
centrally.     The  leading  differences  are  as  follows: 

(2)  1    "    ^4    " 

(3)  1    " 
(4  and  5)  0 

The  main  advantage  in  using  the  above  tables  of  leading 
differences,  besides  convenience  and  sjrstem,  is  the  accom- 
panying check  upon  the  accuracy  of  the  computation,  just 
as  in  the  application  of  Sprague's  method. 

A  very  little  investigation  will  reveal  the  fact  that  the  part 
of  the  mortality  table  at  and  beyond  age  90  is  very  flexible  as 
far  as  the  data  are  concerned,  but  that  the  difference  in  the 
expectation  of  life  at  birth  on  two  plans,  even  though  they 
differ  widely,  is  insignificant,  because  at  the  ulterior  end  of 
the  table  we  are  dealing  not  only  with  very  small  populations 
in  comparison  with  the  radix  (or  population  at  the  beginning 
of  the  table),  but  also  with  the  difference  of  two  such  small 
populations. 

This  fact  is  very  important,  for  we  tested,  in  various  ways 
the  possibility  of  lengthening  the  mortality  tables,  and  con- 
cluded in  every  case  that  any  significant  lengthening  of  the 
table  would  require  quite  unreasonable  assumptions.    For 
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example,  an  assumption  that  the  death  rate  shall  remain  con- 
stantly equal  to  that  of  age  80  after  that  age,  lengthens  the 
table  itself  scarcely  a  year  and  has  no  significant  effect  upon 
the  expectation  of  life.  We  wish  to  emphasize  this  fact  in 
order  to  make  it  clear  that  we  have  no  choice  worth  while  in 
dealing  with  the  ulterior  end  of  the  mortality  table. 

TABLE  8. 
MORTAUTT  TABLE  SHOWINO  MORTALITY  CONDmONS  UNDER  THE  MORE  EXTREME 
OF  ASSUMPTIONS  CONSIDERED  IN  THIS  PAPER  IN  REGARD  TO  THE  PREVENTION 
OF  DEATHS. 
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1 

2 

8 

4 

6 
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7 
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17 

18 

1» 
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The  tables  were  completed,  however,  for  the  purpose  of 
<;omputing  the  expectations  of  life  at  the  earlier  ages. 

The  death  rates  for  Tables  2  and  3  are,  of  course,  less  than 
the  corresponding  rates  for  Table  1  below  age  90,  but  the 
curves  representing  the  rates  for  Tables  2  and  3  are  much 
45teeper  at  the  higher  ages  than  that  of  Table  1 ;  hence,  any 
eflFort  to  interpolate  in  the  two  tables  beyond  age  90  results 
in  death  rates  greater  instead  of  less  than  those  found  in  the 
same  way  for  Table  1,  a  result  which,  of  course,  is  not 
tenable. 

As  the  best  estimate  of  the  death  rates  at  the  extreme  ages, 
we  assumed  the  same  values  in  Tables  2  and  3  as  in  Table  1. 
Any  systematic  effort  to  obtain  values  less  than  those  thus 
chosen  resulted  in  absurd  values.  For  example,  the  assiunp- 
tion  of  a  longer  mortality  table  for  Tables  2  and  3  than  for 
Table  1  leads  to  intermediate  values  of  the  death  rates  in  the 
neighborhood  of  age  90  and  beyond,  in  excess  of  unity. 

The  tables  of  deaths  and  restorations  afford  abundant  mate- 
rial for  profitable  discussion  and  therefore  merit  careful  and 
intelligent  interpretation.  Most  of  such  discussion,  however 
important  and  valuable,  would  prove  only  distantly  related 
to  the  purpose  of  this  paper,  and  so  must  be  passed  over  for 
the  present.  We  shall  enumerate  a  few  of  the  most  important 
facts  which  are  closely  related  to  the  subject  imder  consid- 
eration. 

(a)  A  careful  comparison  of  the  number  of  deaths  given  in 
Table  III*  for  each  year  shows  that  although  mortality  con- 
ditions on  the  whole  are  gradually  improving  from  year  to 
year,  they  are  improving  only  because  the  decrease  in  the 
death  rates  at  the  ages  preceding  age  40,  except  at  the  age  of 
birth,  exceeds  the  increase  at  ages  beyond  age  40.  In  other 
words,  while  diseases  operative  at  the  younger  ages  are  show- 

*It  should  be  kept  in  mind  thftt  the  populetion  tnereteed  about  20  per  oent.  from  jut  1900  to 
jrenr  1910. 
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ing  wonderful  improvement,  those  operative  at  the  more  ad- 
vanced ages  are  actually  growing  more  destructive. 

(b)  Comparison  of  the  number  of  restorations  in  Table  IV 
with  the  total  number  of  deaths  of  Table  III  indicates  that 
most  of  the  preventable  diseases  are  operative  principally  at 
the  earlier  ages.  In  fact,  many  diseases  were  found,  in  con- 
nection with  the  preparation  of  Table  IV,  which  showed  im- 
provement at  the  earlier  ages  and  a  deterioration  at  the 
more  advanced  ages.  It  is  apparent  that  most  attention  has 
been  paid  by  scientists  to  the  ills  and  weaknesses  of  youth 
rather  than  those  of  the  older  ages. 

(c)  If  we  assume  the  ratios  of  preventable  deaths  to  all 
deaths  by  ages,  as  indicated  by  Tables  III  and  IV  covering  the 
area  composed  of  the  11  registration  states  considered  in  this 
paper,  to  hold  for  the  whole  of  the  United  States,  we  find  that 
about  6,000,000  deaths  out  of  a  total  of  14,000,000  deaths 
that  occurred  in  the  United  States  during  the  eleven  years 
1900-10,  were  wholly  unnecessary. 

It  has  been  noted  that  relatively  few  deaths  at  the  older 
ages  are  preventable;  we  believe,  however,  that  if  scientists 
could  be  made  to  realize  fully  the  importance  of  improving 
mortality  conditions  at  the  higher  ages,  just  as  great  an  im- 
provement is  possible  at  these  ages  as  is  exhibited  at  present 
at  the  younger  ages. 

It  is  difficult  to  imagine  what  a  tremendous  advance  would 
be  made  if  death  rates  at  the  older  ages  could  be  made  to 
decrease  instead  of  being  allowed  to  increase.  In  other  words, 
if  in  estimating  the  annual  change  in  mortality  conditions, 
we  were  allowed  to  register  an  improvement  at  the  older  ages 
and  hence  add  a  measure  of  this  improvement  to  the  measure 
of  improvement  at  the  younger  ages,  instead  of  allowing  the 
effects  of  an  improvement  at  the  younger  ages  to  be  canceled 
to  a  large  extent  by  the  effects  of  a  deterioration  at  the  older 
ages,  the  results  would  be  marvelous. 

We  are  compelled  to  deal,  in  this  paper,  wholly  with  losses 
due  to  preventable  deaths  that  can  be  expressed  statistically; 
perhaps  the  greatest  loss  of  all  is  one  which  we  have  no  way 
erf  measuring  numerically,  and  that  is  the  wealth  of  experi- 
ence, knowledge,  and  general  wisdom  of  older  persons  much 
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the  greater  part  of  which  is  lost  at  the  present  time  through 
premature  loss  of  memory,  intellectual  and  physical  weakness, 
and  all  other  characteristics  of  premature  old  age. 

Some  of  the  greatest  authorities  on  the  diseases  of  man- 
kind believe  the  average  length  of  life  should  be  from  75  to 
200  years.  If  such  should  be  the  length  of  life,  it  is  evident 
that  much  must  be  done  that  has  not,  as  yet,  even  been  at- 
tempted, and  the  present  discussion  should  make  it  clear  at 
what  point  the  main  attack  should  be  directed — at  the  dis- 
eases of  the  older  ages. 

We  have  already  stated  that  a  mortality  table  expresses 
concisely  and  clearly  the  mortality  conditions  based  upon 
circumstances  wherein  the  corresponding  death  rates  are  known 
and  are  used  to  construct  the  given  mortality  table.  We  shall 
now  compare  the  mortality  tables,  (a)  Table  1,  which  is  based 
upon  deaths  as  they  occur  at  present,  and  (b)  Table  2,  in  which 
preventable  deaths  are  assumed  to  have  been  prevented,  to 
ascertain  the  vital  losses  that  are  due  to  the  occurrence  of 
preventable  deaths. 

We  have  brought  together  the  death  rates  of  Tables  1  and 
2,  in  Table  4  for  purposes  of  readier  comparison.  We  have 
also  added  a  column  of  corresponding  differences  of  these 
death  rates,  and  a  column  of  the  percentages  of  these  differ- 
ences of  the  death  rates  based  on  actual  deaths. 

If  we  keep  in  mind  that  the  general  death  rate  for  this  coun- 
try is  about  14  per  1,000,  this  fact  will  help  us  to  imderstand 
more  completely  a  discussion  of  the  two  sets  of  death  rates.^ 

The  excess  in  death  rates,  given  in  Table  4,  due  to  the  occur- 
rence of  preventable  deaths  begins  at  the  maximum  value  of 
57  per  1,000  and  decreases  very  abruptly  by  ages  to  about  3 
per  1,000  at  age  1  and  then  on  to  the  minimum  value  of  1  per 
1,000  at  age  10;  the  excess  then  increases  about  5  or  6  per 
10,000  each  5  years  until  at  age  50  the  excess  has  accumu- 
lated to  about  6  per  1,000,  or  almost  one  half  the  general  death 
rate.  After  age  50,  the  excess  in  the  death  rate  about  doubles 
itself  every  5  years  to  the  end  of  the  table. 

The  percentage  of  this  excess  of  the  existing  death  rate 
starts  in  at  zero  at  the  highest  ages  and  increases  gradually, 
as  age  decreases,  through  30  per  cent,  at  age  80,  35  per  cent. 
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at  age  65,  40  per  cent,  at  age  50,  to  over  50  per  cent,  from  age 
35  down  to  age  15,  being  a  little  over  56  per  cent,  between 
ages  20  and  25.  For  all  ages  below  age  15,  the  percentage 
adheres  closely  to  50  per  cent. 


TABLE  4. 

COMPARISON  OF  THE  DEATH  RATES  tKDER  THE  TWO  AESTMPTIONB  THAT  DEATHS 
ARE  AND  ARE  NOT  PREVENTED  ACCORDING  TO  THE  RATIOS  GIVEN  IN  TABLE  L 
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The  excess  in  death  rates  is  the  greatest  at  the  age  bf  birth, 
being  over  57  per  1,000,  or  over  four  times  the  general  death 
rate.  The  importance  of  the  excess  at  this  age  is  all  the  more 
enhanced  by  the  fact  that  the  population  at  this  age  is  greater 
than  for  any  other  age  in  any  community.  Hence,  the 
absolute  loss  in  deaths  at  the  age  of  birth  is  much  greater  than 
at  any  other  age. 

In  examining  the  value  of  this  excess  in  death  rate  at  any 
age,  the  relative  amount  of  population  usually  found  at  that 
age  should  be  considered.  For  example,  the  excess  in  death 
rates  at  age  80  and  beyond  is  40  per  1,000  or  greater,  but  the 
absolute  loss  measured  in  number  of  deaths  is  no  wise  as  serious 
as  this  excess  indicates,  because  the  population  at  this  age  is 
always  very  small — a  little  over  6  per  cent,  of  that  at  the  age 
of  birth  in  the  United  States. 

We  have  constructed  Table  5  giving  approximate  values  of 
the  losses  in  deaths  for  representative  ages,  together  with 
corresponding  approximate  values  of  the  excess  in  death  rates, 
taken  from  Table  4.  The  populations  for  each  age  used  to 
compute  the  losses  in  deaths  are  approximate  values  of  those 
given  in  Table  II.  A  comparison  of  these  losses  in  deaths 
gives  a  good  idea  of  the  relative  importance  of  the  excess  in 
death  rates  at  each  age. 


TABLE  5. 
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With  the  exception  of  the  first  ten  years  the  absolute  losses 
in  deaths  in  Table  5  are  remarkably  alike  in  value  for  each 
age;  the  losses  for  the  first  ten  years,  however,  begin  with  a 
loss  in  deaths  at  the  age  of  birth  of  almost  25  times  the  average 
loss  at  any  following  age,  and  decrease  through  a  relatively 
large  loss  at  age  1,  to  the  minimum  value  at  age  10,  which  is 
only  about  one  fourth  that  of  any  succeeding  age. 
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We  have  brought  together  also  the  expectations  of  life  of 
Tables  1  and  2  in  Table  6  for  purposes  of  comparison  and 
discussion.  A  third  column  gives  the  corresponding  differ- 
ences in  these  expectations,  expressed  in  years  and  days. 

TABLE  «. 
COMPLETE  EXPECTATIONS  OF  LITE  AS  BASED  UPON  THE  TWO  ASSUMPTIONS  THAT 
DEATHS  AEE  AND  ABE  NOT  PBEVENTED  ACCOBDING  TO  THE  BATI08  GIVEN  IN 
TABLE  I. 
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According  to  Table  6,  the  expectation  of  life  at  age  10  i8, 
at  present,  51.57  years;  the  expectation  of  life  at  age  10  would 
be  59.72  years,  or  a  little  over  8  years  more  than  it  is  at  present, 
if  unnecessary  deaths  were  prevented. 

The  greatest  diflference,  however,  occurs  at  the  age  of  birth 
where  it  is  almost  13  years.  In  other  words,  the  average 
length  of  life  would  be  62  years  or  13  years  longer  than  it  is 
now  if  it  were  not  for  the  occurrence  of  imnecessary  deaths. 

Professor  Fisher  obtains  between  14.02  and  16.2  years  by 
means  of  his  short-cut  method;  hence,  we  are  inclined  to 
believe  that  his  method  gives  somewhat  exaggerated  results 
as  a  rule.  We  have  confirmed  this  belief  in  our  own  mind  by 
other  examples  which,  however,  are  in  no  other  way  related 
to  the  subject  of  this  paper  and  are,  therefore,  not  given  here. 

We  have  no  criticism  of  Professor  Fisher's  results  themselves 
when  we  consider  the  conservatism  used  in  the  preparation  of 
his  table  of  ratios.  In  fact,  we  shall  point  out  later  that  this 
loss  in  expectation  of  life  due  to  preventable  deaths  may  well 
be  much  larger  than  his  largest  value  of  16.2  years. 

It  should  be  emphasized  that  our  estimate  of  12.67  years  as 
the  loss  in  the  average  length  of  life,  due  to  preventable  deaths, 
does  not  refer  to  the  average  person  irrespective  of  age,  but 
only  to  those  at  the  age  of  birth.  Professor  Fisher's  estimate 
of  from  14  to  16  years  upon  the  whole  of  life  is  the  only  esti- 
mate he  can  make  by  his  short-cut  method,  and  it  is  very 
easy  for  the  average  person  to  fall  into  the  error  indicated. 
The  loss  at  any  age  is  significant  enough,  but  by  far  the  great- 
est loss  is  sustained  at  the  age  of  birth. 

On  reference  to  Table  6,  we  notice  that  even  at  age  10  the 
loss  in  expectation  of  life  is  8.15  years,  or  very  little  over  60 
per  cent,  of  the  loss  at  the  age  of  birth.  At  age  40,  the  loss 
is  a  little  over  5  years,  or  about  40  per  cent,  of  the  loss  at  the 
age  of  birth.  The  loss  at  each  age  higher  than  age  10  is  ap- 
proximately 1  year  less  than  the  loss  for  age  10,  for  each  suc- 
ceeding ten  years. 

For  purposes  of  comparison,  attention  is  called  to  the  fact 
that  it  has  been  estimated  elsewhere  by  means  of  the  methods 
used  in  this  paper,*  that  the  occurrence  of  deaths  due  to 

*  J.  W.  Qlover.  "The  Mooetorjr  Loss  in  the  Unitod  StatM  due  to  Tobereulaeu.  based  on  the  aetoras 
«f  the  Twelfth  Ceosus."  TnuaeHom  of  the  Sitth  lataroUhoilCdagren  on  Tab^roubsls,  1908. 
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tuberculosis  causes  a  loss  of  about  2}  years  in  the  expectation 
of  life  at  age  20,  or  about  one  third  the  loss  due  to  preventable 
deaths  at  the  same  age.  However,  this  estimate  is  based  upon 
the  total  number  of  deaths  due  to  tuberculosis  instead  of  just 
the  preventable  deaths  due  to  that  disease. 

Similarly,  the  loss  in  the  average  length  of  life  due  to  the 
total  number  of  deaths  due  to  typhoid  fever  has  been  esti- 
mated elsewhere  to  be  about  one  half  of  one  year,  or  about 
one  twenty-fifth  of  the  loss  due  to  preventable  deaths  at  the 
same  age  (age  of  birth).* 

The  important  question  naturally  arises,  would  an  assumed 
prevention  of  deaths  less  conservative  in  character  than  the 
one  we  have  just  considered  lead  to  a  little  or  to  a  much 
greater  variation  in  estimates  of  vital  losses  due  to  preventable 
deaths?  In  other  words,  once  we  have  actually  decreased 
the  number  of  annual  deaths  due  to  the  different  diseases  to 
accord  with  Professor  Fisher's  ratios,  have  we  accomplished 
all  that  is  worth  while,  or  have  we  merely  begun?  We  shall 
attempt  to  answer  these  questions  by  the  use  of  deductions 
made  in  connection  with  a  discussion  of  Table  3. 

It  is  to  be  remembered  that  Table  3  was  constructed  with 
death  rates  based  upon  deaths  due  only  to  impreventable 
diseases.  Thus,  Table  3  reflects  the  mortality  conditions  of  a 
community  wherein  occur  no  deaths  due  to  diseases  of  which 
any  percentage  of  deaths  are  at  present  preventable. 

It  is  true  that  the  assumption  of  such  a  community  is  too 
ideal  to  be  realized  for  a  long  time  in  the  future,  but  we  be- 
lieve this  assumption  can  be  replaced  by  others,  less  extreme 
in  character,  which  would  lead  to  results  almost  as  remarkable. 
If  Professor  Fisher  had  tabulated  the  most  radical  or  extreme 
estimates  of  the  ratios  of  preventability  that  were  given  him, 
instead  of  the  most  conservative  average  of  all,  and  if  abso- 
lutely everything  in  the  form  of  recent  knowledge  and  dis- 
coveries in  regard  to  diseases  were  used,  we  believe  the  results 
given  in  Table  3  would  at  least  be  approached  very  closely. 

By  the  nature  of  the  facts  involved,  it  would  be  impossible 
to  completely  verify  the  above  statement;  the  belief  is  based 

*  W.  C.  Mendenball  ani  Earl  W.  Castle.  "Vitol  and  MoneUry  Losses  in  the  United  Stotesdue  to 
lypboid  Fever,  Quartbblt   PuBUCATioNor  thk  AMKRiCAir  Statistical  AssocuTiON.  June,  1011. 
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solely  upon  a  personal  survey  of  all  the  data  used  in  the  prepa- 
ration of  this  paper  and  we  shall  not  take  the  time  or  space  to 
attempt  to  substantiate  it. 

In  order  that  the  main  featiu'es  of  Table  3  might  be  more 
clearly  and  readily  comprehended,  we  have  brought  together 
in  Table  7  representative  values  of  the  death  rates  and  expec- 
tations of  life  of  both  Tables  1  and  3.  Columns  of  corre- 
sponding differences  and  percentages  are  added. 

TABLE  7. 


Age. 

(Table  1). 

(Table  3). 

Differ- 
eooei. 

Peroent- 
asee. 

(Table  1). 

(Table  3). 

Differ- 
encea. 

FereoDt" 

(1) 

(2) 

(3) 

(4) 

(4) +(2) 

(2)' 

(3)' 

(4)' 

(4)+(2)' 

0 

.134300 
.002407 
.005222 
.007554 
.009631 
.014501 
.028729 
.057337 
.12638 

.006908  , 
.000058 
.000084 
.000242 
.000732  1 
.001725 
.003630  i 
.007646 
.02321     I 

.127392 
.002349 
.005138 
.007312 
.008899 
.012776 
.025099 
.049691 
.10317 

95.1 
97.5 
98.4 
96.8 
92.4 
88.2 
87.5 
86.7 
82.0 

49.44 
51.57 
43.15 
35.61 
28.30 
21.17 
14.63 
9.29 
5.M 

84.89 
75.55 
65.60 
55.68 
45.88 
36.36 
27.14 
18.25 
9.96 

35.45 
23.98 
22.45 
20.07 
17.58 
15.19 
12.51 
8.96 
4.64 

71.8 

10 

46.6 

20 

52.0 

80 

66.4 

40 

62.1 

50 

71.7 

60 

85.7 

to:::::::::::: 

96.4 

80 

87.2 

It  is  not  our  purpose  to  discuss  all  the  results  indicated  by 
Table  7,  but  merely  to  dwell  briefly  upon  the  most  important 
results  which  will  help  us  most  to  answer  the  questions  raised 
at  the  beginning  of  this  discussion. 

According  to  Table  7,  the  average  length  of  life  should  be 
about  85  years,  or  about  35J  years  longer  than  it  is  at  the 
present  time;  expressed  differently,  the  average  length  of  life 
should  be  about  70  per  cent,  longer  than  it  ia  at  present. 

The  expectation  of  life  at  age  10  should  be  about  76  years, 
or  24  years  longer  than  it  is  at  present. 

We  can  now  answer  our  very  important  questions  by  saying 
that  the  results  given  in  Table  7  indicate  that  the  results  ob- 
tained by  comparing  Tables  1  and  2  are  little  more  than 
marks  of  a  beginning  of  what  can  be  done  in  the  way  of  im- 
proving general  health  conditions. 

Such  results  at  least  suggest  excellent  goals  toward  which 
every  effort  should  be  made  to  advance;  the  results  are  cer- 
tainly worthy  of  the  greatest  efforts. 
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MONETARY  LOSSES. 

Our  discussion  of  monetary  losses  is  based  primarily  upon 
the  assumption  that  the  average  person  contributes  something 
to  the  wealth  of  the  community  about  him  during  the  most 
productive  period  of  his  life. 

Although  practically  no  one  will  object  to  the  above  assump- 
tion, there  seems  to  be  no  satisfactory  way  of  estimating  the 
average  value  of  this  contribution.  There  are  many  who  not 
only  contribute  nothing,  but  are  even  a  heavy  expense  to 
their  community  all  during  their  lives;  there  are  others  whose 
contribution  is  immeasurably  great.  There  are  some  who, 
because  of  ill  health  or  poverty,  are  prevented  from  adding  to 
the  wealth  of  their  community  except  at  particular  intervals 
of  the  period  throughout  which  the  average  person  is  con- 
sidered most  productive.  Only  a  systematic  investigation 
into  these  various  sets  of  conditions  would  give  us  any  satis- 
factory results,  and  such  an  investigation  seems  never  to  have 
been  made. 

Many  have  constructed  schedules  of  values  of  this  contribu- 
tion by  ages,  which  are  intended  to  fit  the  average  set  of  cir- 
cumstances; the  fact  that  these  schedules  fail  to  agree 
very  closely  indicates  that  they  are  not  altogether  satis- 
factory. 

We  make  no  attempt  in  this  p^per  to  decide  rigidly  what  the 
value  of  this  contribution  should  be  assmned  to  be;  instead, 
we  assume  a  purely  arbitrary  value  and  then  discuss  certain 
monetary  losses  in  terms  of  this  value.  Those  who  have  de- 
cided views  as  to  what  the  value  of  the  contribution  should 
be  assumed  to  be  can  then  modify  the  results  in  exactly  the 
same  proportion  that  their  choice  of  this  value  differs  from  the 
value  used  here. 

We  shall  assume  that  the  average  person  contributes  $100 
annually  to  the  wealth  of  the  community  about  him  between 
the  ages  20  and  70.  Hence,  the  death  of  such  a  person  in- 
volves a  loss  equal  to  the  present  value  of  an  annuity  of 
$100  per  annum  at  his  age  for  the  period  ending  with  the 
age  70. 
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The  present  values  of  such  annuities  for  each  age  from 
20  to  70,  interest  at  5  per  cent.,  based  upon  Tables  1  and  2, 
are  given  in  the  following  table: 

TABLE  0. 

PBESENT  VALUE,  AT  EACH  AQB  FROM  30  TO  70,  COMPUTED  WTFH  COMPOUND  INTERB3T 
AT  6  PER  CENT..  OF  AN  ANNUITY  OR  WEALTH  INCREMENT  OF  1100  PER  ANNUM  AT 
THE  END  OF  EACH  YEAR.  UNTIL  AGE  70,  ACCORDING  TO  TABLES  1  AND  3. 


At.. 

Deaths 

LoMin 
Value. 

A«e. 

Deaths 

Loaia 

NotPn- 
▼entad. 

Pj-i.u^lI_I 

rrereotea. 

NotPn- 
vented. 

Prevented. 

Vahie. 

20 

21 

11.601.00 
1.580.88 
1.578.45 
1.566.73 
1.554.75 

1.643.68 
1.530.17 
1.517.40 
1.504.40 
1.401.10 

1,477.35 
1.463.03 
1.448.11 
1.432.74 
1,416.76 

1,400.11 
1.382.71 
1.364.65 
1.345.58 
1.335.83 

1.306.35 
1.383.84 
1.361.56 
1.338.30 
1,314.41 

IU06.66 
1,606.02 
1.683.07 
1.672.51 
1.660.64 

1.648.38 
1.635.60 
1.622.55 
1.608.05 
1,504.83 

1.580.10 
1.664  00 
1.540.22 
1.532.85 
1.515.81 

1.408.04 
1.470.50 
1.460.16 
1.440.00 
1.418.00 

1.307.16 
1.374.40 
1.350.77 
1.326.27 
1,300.84 

1104.66 
105.14 
105.52 
105.70 
105.80 

106.80 
105.52 
105.06 
104.46 
103.73 

102.04 
102.06 
101.11 
100.11 
00.06 

07.03 
96.70 
05.61 
04.42 
03.17 

01.01 
00.56 
80.23 
87.88 
86.43 

46 

46 

47 .•.. 

48 

40 

60 

51 

52 

53 

54 

65 

56 

57 

58 

50 

60 

61 

62 

63 

64 

65 

66 

S.:-.;::: 

60 

11.180.61 
1.163.04 
1.137.61 
1.110.16 
1.061.68 

1.051.80 

1.020.73 

088.11 

054.13 

018.04 

•882.76 
845.67 
807.37 
768.00 
727.88 

684.80 
640.40 
503.66 
544.33 
402.12 

436.60 
377.52 
314.02 
245.61 
171.13 

11.374.46 
1.347.11 
1.218.70 
1.180.40 
1.158.83 

1.126.07 
1.003.73 
1.060.06 
1.022.02 
086.43 

046.67 
006.68 
865.14 
822.35 
777.64 

731.03 
683.21 
630.03 
676.02 
610.01 

450.16 
306.60 
327.44 
264.50 
176.18 

184.86 

83  17 

33 

81  28 

33 

70  34 

34 

77.15 
75  08 

35 

36 

73.00 
70  04 

37 

28 

68  70 

20 

66  49 

20 

63  91 

31 

61.01 
67.77 
64  16 

33 

33 

34 

50.36 

46.14 
41  81 

u 

36 

37 

37  37 

88 

33  50 

30 

37  70 

40 

22  02 

41 

18.08 
13.39 
8  99 

-43 

48 

i4 

5  06 

With  these  present  values  as  a  basis  we  could  compute  the 
present  value  of  the  total  losses  sustained  throughout  the 
United  States,  if  the  number  of  deaths  by  causes  and  by  ages 
were  known  for  the  whole  country.  Less  than  one  half  of  our 
states,  however,  keep  anything  like  an  accurate  record  of 
deaths  each  year. 

If  these  statistics  of  deaths  were  known  for  the  whole  coun- 
try, we  could  use  Professor  Fisher's  table  of  ratios  to  deter- 
mine the  number  of  deaths  at  each  age  that  are  preventable; 
this  number  multiplied  by  the  present  value  of  the  correspond- 
ing annuity  would  give  us  a  measure  of  the  monetary  loss  for 
that  age,  due  to  the  occurrence  of  preventable  deaths. 


Digitized  by  CjOOQ IC 


*7]  Vital  and  Monetary  Losses.  787 

Since  these  statistics  are  not  available  for  the  whole  coun- 
try, we  are  compelled  to  use  another  method  to  determine 
the  monetary  losses  due  to  deaths  that  are  preventable.  We 
shall  make  use  of  the  population  instead  of  the  number  of 
deaths  to  determine  the  losses  under  consideration,  because 
the  population  of  the  whole  country  is  given  every  10  years 
by  the  census. 

Just  as  the  second  colmnti  in  Table  9  gives  the  present 
values  of  the  future  contributions,  as  computed  by  the  use 
of  Table  1,  the  third  column  gives  the  present  values  of  the 
same  future  contributions,  as  computed  by  the  use  of  Table  2 
which  is  based  upon  mortality  conditions  which  would  exist 
if  preventable  deaths  were  prevented. 

Referring  to  Table  9,  we  see  that  the  value  of  the  average 
person  aged  20  to  his  conmiunity  is  $1,601.00,  and  that  this 
value  would  be  $1,705.66  if  preventable  deaths  were  pre- 
vented. Hence,  such  a  conmiunity  suffers  a  loss  of  $104.66 
on  every  person  living  at  the  age  20,  because  of  the  occurrence 
of  preventable  deaths. 

Colunm  four  of  Table  9  gives  values  of  these  differences 
between  the  present  values  of  persons  for  the  different  ages 
under  the  two  sets  of  mortality  conditions,  which  may  there- 
fore be  regarded  as  measures  of  the  effect  of  preventable 
deaths  upon  the  value  of  persons  to  their  community  at  dif- 
ferent ages. 

These  differences,  or  "loss  rates"  increase  slightly  at  first 
as  age  increases,  due  to  the  peculiar  combination  of  the  expec- 
tation of  life  and  number  of  survivors  of  the  mortality  tables 
at  these  ages.  After  an  interval  of  about  ten  years  the  loss 
rates  start  to  diminish  very  gradually  until  about  age  50  and 
then  the  decrease  becomes  more  rapid  toward  zero. 

Since  we  have  a  monetary  measure  of  the  effects  of  the 
occurrence  of  preventable  deaths  upon  the  value  of  each 
living  person  to  his  community,  it  remains  merely  to  multiply 
the  population  of  the  United  States  for  each  age  by  the  cor- 
responding loss  rate  to  determine  the  total  losses  at  each  age 
due  to  the  occurrence  of  preventable  deaths. 

These  populations  for  1910  are  given  in  Table  10  together 
with  the  corresponding  loss  rates,  and  finally  the  total  losses 
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themselves.  The  population  data  were  obtained  in  quin- 
quennial age  groups  from  the  government  mortality  statistics, 
and  the  population  for  each  age  was  determined  by  Sprague's^ 
method,  discussed  and  used  previously  in  this  paper. 

TABLE  10. 
TABLE  SHOWING  THE  PRESENT  VALUE,  COMPOUNDED  ANNUALLY  AT  5  PER  CENT.- 
OF  THE  LOSS  DUE  TO  PREVENTABLE  DEATHS,  BASED  UPON  THE  POPULATION  OF 
THE  UNITED  STATES  OF  1910,  BOTH  MALES  AND  FEMALES,  FOR  EACH  AGE  AND 
CERTAIN  AGE  GROUPS  BETWEEN  AGES  20  AND  70.  ON  THE  BASIS  OF  AN  ASSUMED 
PRODUCING  CAPACITY  OF  1100  PER  ANNUM  UNTIL  AGE  70. 


Age. 


Population. 
1910. 


Lots 
Rate. 


Total 


Age. 


Population, 
1910. 


LoM 
Rate. 


Total 


30.. 
21.. 
22.. 
28.. 
24.. 

20-24. 

25.. 
26.. 
27.. 
28.. 
29.. 

20-29. 

80.. 
81.. 
82.. 
38.. 
84.. 

20-84 

85.. 
80.. 
87.. 
38.. 
89.. 

20-89 

40.. 
41.. 
42.. 
43.. 
44.. 

20^14 


1.829.028 
1.884.552 
1,827,619 
1.802,149 
1.763.636 

9.056,984 

1.725.192 
1.686.044 
1.641354 
1.590,635 
1.536.778 

17,286,987 

1.481.263 
1,421.512 
1.375.605 
1.361.976 
1,341329 

24,209,172 

1.329.384 
U19.524 
1,297.068 
1.258.418 
1.196,706 

80.606,272 

1.143.469 
1.090,171 
1.043.061 
1.006.836 
978.050 

35,866.859 


104.66 
105.14 
105.52 
105.79 
105.89 


105.80 
105.52 
105.06 
104.46 
103.73 


102.04 
102.06 
101.11 
100.11 
99.05 


97.93 
96.79 
95.61 
94.42 
93.17 


91.91 
90.56 
89.22 
87.88 
86.43 


1191.436.070 
192,884.797 
192,850,357 
190,649,343 
186.751.416 

954.561,983 

182,525.314 
177,91  U63 
173.340.651 
166.157.732 
159.409,982 

1.813,907,025 

152.481.213 
145.079,515 
139.087.422 
135,346,317 
132.908.162 

2,517309.654 

130.186375 
127.716.728 
124.012.671 
118,347,728 
111,497,098 

3,128370.454 

105,096.236 
98.725.886 
93.061,902 
88.480.748 
84332,862 

3.597,468,068 


45... 

46... 
47... 
48... 
49... 

20-49 

50... 
51... 
52.. 
53.. 
54.. 

20-54 

55.. 
56... 
57... 
58... 
59.. 

20-59 

60.. 
61.. 
63.. 
63.. 
64.. 

20-64 

65... 
66.. 
67.., 
68.. 
69.. 

20-69 


947320 
915.046 
887379 
867.715 
851337 

40336,066 

835,059 
822.047 
796.738 
751.796 
695.151 

44.286.847 

641,014 
585.274 
541,109 
516,108 
503,446 

47.028.798 

488356 
475.866 
458.788 
435.645 
408300 

49390,948 

383317 
359.649 
835.775 
812,015 
288347 

50.970.451 


84.85 
83.17 
81.28 
79.24 
77.16 


75.06 
73.00 
70.94 
68.79 
66.49 


63.91 
61.01 
67.n 
54.16 
50.26 


46.14 
41.81 
87.27 
32.59 
27.79 


22.92 
18.06 
13.89 
8.99 
5.05 


S80380,10r 
76,104376^ 
72.166305 
68,757,787 
65,672,935> 

3.960350.048 

62.696380* 
60.009,431 
56,520394^ 
51,716,047 
46,220390 

4337312335 

40,967306 
35.707367 
31359367 
27.952,400 
25303.190 

4.397303,17» 

22355310 
19375.062 
17.098342 
14,197,671 
11352315 

4,482382.775 

8.790310 
6302.454 
4,490,037 
2305,015 
1.457.163 

4305,988348 


As  in  the  case  of  the  loss  rates,  the  total  monetary  losses 
for  the  different  ages  increase  slightly  at  first  as  age  increases 
from  about  $191,000,000  at  age  20  to  $193,000,000  at  age  22, 
but  begin  to  decrease  a  little  earlier  than  the  loss  rates.  At 
age  23  the  loss  is  again  approximately  that  at  age  20;  from  age 
23  on,  the  decrease  in  the  values  of  the  losses  is  very  graduiJ 
to  the  end  of  the  table. 
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Besides  the  total  losses  for  each  age,  the  losses  for  the 
accumulative  age  groups  20-24,  20-29, — 20-69  are  given. 

The  grand  total,  or  the  loss  for  the  total  ages  20-69  is 
.1(4,505,933,543.  This  amount  may  then  be  regarded  as  the 
total  monetary  loss  in  terms  of  the  arbitrarily  assumed  con- 
tribution $100,  sustained  by  this  country  because  of  the 
occurrence  of  unnecessary  deaths. 

Just  as  in  Table  9,  we  have  the  present  value,  at  each  age, 
of  the  future  contributions  of  $100  per  annum,  so  we  have  in 
this  grand  total  of  $4,505,933,543  the  present  value  of  an 
annuity  of  $246,820,350  per  annum  to  continue  for  50  years, 
interest  at  5  per  cent.  In  other  words,  $246,820,350  may, 
in  the  same  connection,  be  regarded  as  the  total  annual  loss 
sustained  in  this  country  because  of  preventable  deaths. 
Perhaps  it  will  help  to  visualize  the  value  of  this  annual  loss 
to  state  that  it  is  about  one  fourth  the  value  of  our  annual 
wheat  crop  and  between  two  and  three  times  the  value  of  our 
annual  product  of  gold  which  is  approximately  one  fifth  of 
that  of  the  world. 

A  comparison  of  the  mortality  tables  in  this  article  leads  to 
the  following  conclusions. 

The  losses  in  death  rates  sustained  by  this  country  due  to 
preventable  deaths  run  from  as  low  as  1  per  1,000  at  age  10 
to  as  high  as  57  per  1,000  at  the  age  of  birth.  Expressed  in 
percentages,  these  losses  run  from  30  per  cent,  of  the  actual 
death  rates,  or  less,  at  age  90  and  above,  to  over  50  per  cent, 
at  age  35  and  all  ages  below,  being  over  55  per  cent,  between 
ages  15  and  20. 

The  losses  in  expectation  of  life  or  average  future  life  time 
are  about  13  years  on  the  whole  of  life,  5  years  less  than  that 
at  the  age  of  10,  and  approximately  1  year  less  than  that  for 
each  succeeding  ten  years. 

If  we  assume  that  every  person  contributes  $100  annually 
to  the  wealth  of  the  community  about  him  during  the  most 
productive  period  of  life,  say  from  age  20  to  age  70,  we  estimate 
the  present  value  of  the  total  future  losses  in  this  country  to 
be  about  $4,500,000,000  and  the  annual  loss  to  be  about 
$250,000,000. 

The  estimates  of  corresponding  monetary  losses  where  a 
different  value  is  assumed  for  the  individual  contribution  are 
to  be  found  by  increasing  or  diminishing  (as  the  case  may  be) 
the  above  values  in  the  same  proportion. 
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JOINT  COMMITTEE  ON  STANDARDS  FOR  GRAPHIC 
PRESENTATION. 


Preliminary  Report  Published  for  the  Purpose  of 
Inviting  Suggestions  for  the  Benefit  of  the 
Committee.* 

As  a  result  of  invitations  extended  by  The  American  Society 
of  Mechanical  Engineers,  a  number  of  associations  of  national 
scope  have  appointed  representatives  on  a  Joint  Committee  on 
Standards  for  Graphic  Presentation.  Below  are  the  names 
of  the  members  of  the  committee  and  of  the  associations  which 
have  cooperated  in  its  formation. 

Willard  C.  Brinton,  Chairman,  American  Society  of  Mechanical 
Engineers.    7  East  42d  Street,  New  York  City. 

Leonard  P.  Ayres,  Secretary,  American  Statistical  Association. 
130  East  22d  Street,  New  York  City. 

N.  A.  Carle,  American  Institute  of  Electrical  Engineers. 

Robert  E.  Chaddock,  American  Association  for  the  Advance- 
ment of  Science. 

Frederick  A  Cleveland,  American  Academy  of  Political  and 
Social  Science. 

H.  E.  Crampton,  American  Genetic  Association. 

Walter  S.  Gifford,  American  Economic  Association. 

J.  Arthur  Harris,  American  Society  of  Naturalists. 

H.  E.  Hawkes,  American  Mathematical  Society. 

Joseph  A.  Hill,  United  States  Census  Bureau. 

Henry  D.  Hubbard,  United  States  Bureau  of  Standards. 

Robert  H  Montgomery,  American  Association  of  Public 
Accountants: 

Henry  H.  Norris,  Society  for  the  Promotion  of  Engineering 
Education. 

Alexander  Smith,  American  Chemical  Society. 

Judd  Stewart,  American  Institute  of  Mining  Engineers. 

Wendell  M.  Strong,  Actuarial  Society  of  America. 

Edward  L.  Thorndike,  American  Psychological  Association. 

^Copies  may  be  had  from  the  American  Society  of  Mechanical  Engineen,  29  Weit  S9th  8t^  Neir 
York.    Price,  10  cents.    Diaooant  on  quantities. 
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The  committee  is  making  a  study  of  the  methods  used  in 
diflferent  fields  of  endeavor  for  presenting  statistical  and  quan- 
titative data  in  graphic  form.  *  *  •  *  jf  simple  and 
convenient  standards  can  be  found  and  made  generally  known, 
there  will  be  possible  a  more  universal  use  of  graphic  methods 
with  a  consequent  gain  to  mankind  because  of  the  greater 
speed  and  accuracy  with  which  complex  information  may  be 
imparted  and  interpreted. 

THE  FOLLOWING  ARE  SUGGESTIONS  WHICH  THE  COMMITTEE  HAS  THUS 

FAR  CONSIDERED  AS  REPRESENTING  THE  MORE  GENERALLY 

APPLICABLE  PRINCIPLES   OF  ELEMENTARY  GRAPHIC 

PRESENTATION 

Population 

! 


1  The  general  arrangement  of  a 
diagram  should  proceed  from  left  to 
right. 


Tear 
Fig.  I 


Year        Tons 
1900.      270,568 1 

1914.       555,03! 


dD     a& 


Fig.  2 


2    Where  possible  represent  quantities  by  linear  magnitudes  as 
areas  or  volumes  are  more  likely  to  be  misinterpreted. 


Sales 


3  For  a  curve  the  vertical  scale, 
whenever  practicable,  should  be  so  se- 
lected that  the  zero  line  will  appear  on 
the  diagram. 
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4  If  the  zero  line  of  the  vertical 
scale  will  not  normally  appear  on 
the  curve  diagram,  the  zero  line 
should  be  shown  by  the  use  of  a 
horizontal  break  in  the  diagram. 


PBTCemr 

fOOr- 
99  - 
98  - 

V  - 

96  - 

95  ^ 
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3    4 

Hour 


B 


5    6    7 


Fig.  4 


Population 

100.000.000 
80.000,000 
60.000.000 
40j000,000 
20.000.000 
0 


RJ>M. 


Fig.  5A 


5  The  zero  lines  of  the 
scales  for  a  curve  should  be 
sliarply  distinguished  from  the 
other  coordinate  lines. 


Fig.SB 


Mm 
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Fig.  5C 
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Utilizi 

100 
90 
80 
70 
60 
60 
40 
30 
20 
10 
0 


Year 

Fig.GA 


Relative 
Cost- 

104  p 
103  - 
102  - 
K)1  ^ 
JOO  - 
99  - 
98  - 
97  - 


^^ 


-         Year         '" 

Fig.GB  . 


6  For  curves  having  a 
scale  representing  percentages, 
it  is  usually  desirable  to  em- 
phasize in  some  distinctive ' 
way  the  100  per  cent  line  or 
other  line  used  as  a  basis  of 
comparison. 


PerCentoflncoma 

Fig.6C 


7  When  the  scale  of 
a  diagram  refers  to  dates, 
and  the  period  repre- 
sented is  not  a  complete 
unit,  it  is  be  ter  not  to 
emphasize  the  first  and 
last  ordinates,  since  such 
a  diagram  does  not  repre- 
sent the  beginning  or  end 
of  time. 


Population 


Year      " 

Fig.  7 
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8  When  curves  are  drawn  on 
logarithmic  coordinates,  the  limits 
ing  lines  of  the  diagram  should 
each  be  at  some  power  of  ten  on 
the  logarithmic  scales. 


Population 


Population 

100.000.000 


I 


Fig.  8 


Population 


1  8.8  ^  ,8  8  §  2  I  8  8  ,^  8  8  §  2 

*         Year     -  ^         Year     - 

Fig.  9A  Fig.  9B 

9    It  is  advisable  not  to  show  any  more  codrdinate  lines  than 
necessary  to  guide  the  eye  in  reading  the  diagram. 


10  The  curve  lines  of  a 
diagram  should  be  sharply 
distinguished  from  the  ruhng. 


Population 

100,000,000  r- 
60.000.000- 
60L00O.OOO- 
40/)00,000- 


20.000,000 


'l  .»  .3  e  ,8  .8  § 
Year     ' 

Fie.  10 
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Population 

trtA  AAA  iWM  


Ankm 


8  8^898 

Year'    - 

Fig.  IIA 


11  In  curves  representing  a 
series  of  observations,  it  is  ad- 
visable, whenever  possible,  to 
indicate  clearly  on  the  diagram 
all  the  points  representing  the 
separate  observations. 


Days 
Fig.  I  IB 


IVMSurt 
IKperS^h. 
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128 
100 
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80 

28 
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Speed  RP.M. 
Fig.  lie 


Population 

tOO.000.000 


12  The  horizontal  scale  for 
curves  should  usually  read  from 
left  to  right  and  the  vertical  scale 
from  bottom  to  top. 


Year      " 
■  I 

Fig.  12 
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(\)puldtion 

100.000,000 


/=■ 


8  8^8882 

'  '   Yean     " 


Fig.  I3A 


r 


.5  .S  ,S  ?  SS  jS  .5 
Year 


Fig.  I3B 


Fig.  ISC 


13    Figures  for  the  scales  of  a  diagram  should  be  placed  at 
the  left  and  at  the  bottom  or  along  the  respective  axes. 


r 


r 


i  8  8  ?  8  8  § 
Year     " 

Fig.  I4A 


I   2545676910  11  It 


Fig.  i4B 


X 

Fig.  I4C 


14    It  is  often  desirable  to  include  in  the  diagram  the  nimier- 
ical  data  or  formulae  represented. 
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Population 


15  If  numerical 
data  are  not  included 
in  the  diagram  it  is 
desirable  to  give  the 
data  in  tabular  form 
accompanying  the 
diagram. 


Year 


Fig.  15 


Population 

100.000,000 


16  All  lettering  and  all 
figures  on  a  diagram  should 
be  placed  so  as  to  be  easily 
read  from  the  base  as  the 
bottom,  or  from  the  right- 
hand  edge  of  the  diagram 
as  the  bottom. 


t 


I  a  2  ^  8  9  I  2 
'  Year 


Fig  16 


i\iM)0^eo— .  CD 


17  The  title  of  a  diagram  should  be 
made  as  clear  and  complete  as  possible. 
Sub-titles  or  descriptions  should  be 
added  if  necessary  to  insure  clearness. 
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NEW    METHOD    FOR   COMPUTING   THE    MOVING 

AVERAGE. 

Bt  Willpord  I.  KiNQ,  Ph.D.,  UniversUy  of  Wisconsin. 


Ability  to  readily  use  modern  statistical  methods  has  come 
to  be  an  almost  essential  prerequisite  to  original  research  in 
the  fields  of  economics  and  sociology.  These  sciences  both 
deal  largely  with  historical  data.  In  studying  the  oscillations 
of  historical  variables  it  is  nearly  always  necessary  to  compare 
them  with  some  kind  of  a  trend,  and  no  other  method  of  locat- 
ing the  trend  is  so  generally  applicable  as  the  use  of  the  moving 
average. 

The  usual  methods  of  computing  the  moving  average  are 
satisfactory  enough  when  the  number  of  items  in  each  group 
is  small,  but  when  a  large  group  is  used  the  labor  involved  be- 
comes so  great  and  the  opportunities  for  error  are  so  numerous 
that  statisticians  have  been  discouraged  from  employing  this 
most  useful  tool.  By  the  following  method,  the  moving  aver- 
age can  be  computed  with  little  extra  work,  even  though  the 
number  of  items  in  the  group  is  largely  increased.  Each 
operation  is  checked  for  the  detection  of  errors.  An  adding- 
machine  is  evidently  a  prime  necessity  if  moving  averages  are 
to  be  calculated  in  this  manner. 

The  method  is  believed  to  be  original,  though  it  is  so  simple 
that  it  is  entirely  possible  that  many  other  statisticians  are 
in  the  habit  of  using  it.  The  writer  has  found  it  convenient 
and  practical  and  the  students  in  his  classes  have  had  little 
difficulty  in  putting  the  device  into  practice. 

Method  for  Cobiputing  the  Moving  Average. 

1.  Determine  upon  the  correct  number  of  items  constituting 
one  wave-length. 

2.  By  aid  of  the  adding-machine,  summate  the  items  con- 
stituting the  first  wave-length;  e.  g.,  if  there  are  seven  items 
in  one  wave-length,  add  the  first  seven  items,  sub-totalling  at 
the  close.     Continue  adding,  one  by  one,  the  succeeding  items 
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of  the  variable,  sub-totalling  after  each  item  is  inserted.    This 
is  shown  in  Column  I  of  the  illustrative  table. 

3.  Next,  begin  by  inserting  the  first  item  of  the  variable 
in  the  adding-machine.  Sub-total.  Add  the  succeeding 
items  of  the  variable,  sub-totalling  after  each  item.  The 
spacing  on  the  adding-machine  slip  must  be  identical  with 
that  obtained  in  the  operation  recorded  in  paragraph  2.  The 
final  result  is  illustrated  in  Column  II. 

4.  Shift  the  second  adding-machine  slip  downward  until 
the  first  item  thereon  falls  opposite  the  first  item  of  the  second 
wave-length  in  the  first  column.  This  is  shown  in  Coliunn  II 
of  the  illustrative  table  where  the  first  item  is  placed  opposite 
the  eighth  item  in  Column  I.  With  the  adding-machine  slips 
in  this  position,  paste  the  second  to  the  first. 

5.  At  the  head  of  a  third  column  and  directly  to  the  right 
of  its  original  position,  enter  the  first  sub-total  of  Column  I. 
Now  subtract  each  sub-total  in  the  second  colunm  from  the 
adjacent  sub-total  in  the  first  column  and  enter  the  remainders 
immediately  to  the  right  in  the  third  column.  That  part  of 
Coliunn  II  which  extends  below  Column  I  is  discarded. 

6.  Add  each  sub-total  in  Coliunn  II  to  the  adjacent  quan- 
tity in  Column  III.  The  sums,  if  correct,  check  with  the 
sub-totals  in  Column  I. 

7.  Divide  each  of  the  remainders  in  the  third  column  by 
the  number  of  items  composing  one  group  or  wave.  The 
quotients  are  the  items  of  the  moving-average.  The  date  for 
the  first  of  these  items  corresponds  to  the  date  of  the  middle 
item  of  the  first  wave-length  in  the  original  variable.  For 
example,  in  Column  I  of  the  illustrative  table,  the  date  of  the 
fourth  or  middle  item  of  the  first  wave  is  1893,  which,  there- 
fore, is  likewise  the  date  of  the  first  item  in  Column  IV. 

8.  Check  the  mathematical  accuracy  of  the  last  operation 
by  summating  Column  IV,  multiplying  the  sum  by  the  num- 
ber of  items  in  one  wave-length,  and  comparing  with  the  sum 
of  Colunm  III.  In  case  of  discrepancy,  the  columns  may  be 
divided  by  horizontal  lines  into  segments  and  each  segment 
may  be  separately  checked  in  the  above  manner  until  the 
location  of  the  error  is  discovered. 
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AN  ILLUSTRATION  OF  THE  CX)MPUTATION  OF  A  SEVEN-YEAR  MOVING 
AVERAGE  BY  THE  NEW  PROCESS 


Column  I 

Column  II 
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COMPARATIVE  MILITARISM. 
Bt  Abthxtb  MagDonald,  Anthropologist,  Washington,  D,  C. 


One  way  to  estimate  militarism  in  a  country  is  to  give  the 
nmnber  of  soldiers  and  sailors  (including  officers)  in  time  of 
peace,  relative  to  the  population,  which  is  done  in  column  2  of 
the  following  table.  The  coimtries  are  arranged  according  to  a 
descending  scale  of  militarism,  Roumania  being  highest,  which 
is  15,700  soldiers  and  sailors  per  million  population.  United 
States  is  last  having  only  1,111  soldiers  and  sailors  per  million 
population.  Sweden  is  second,  having  15,299  soldiers  and 
sailors  per  million  population.  France  is  third,  having  14,874 
per  million  population,  but  she  is  highest  of  all  the  larger 
nations  in  degree  of  militarism.  Servia  is  fourth,  Bulgaria 
fifth,  and  Tiu-key  sixth.  Germany  is  seventh,  but  of  the 
larger  nations  she  is  second,  being  next  to  France  in  degree  of 
militarism.  Italy  is  eighth,  Greece  ninth,  Austria-Hungary 
tenth,  and  so  on  down. 

In  some  of  the  coimtries  no  trustworthy  data  as  to  sailors  are 
obtainable,  especially  in  the  Balkan  States,  which,  however, 
stand  very  high  in  militarism  on  land;  they  are  rated  without 
regard  to  their  militarism  on  sea.  If  we  compare  the  larger 
nations  only,  the  order  in  degree  of  miUtarism  (column  2)  is 
France  first,  then  Germany,  Italy,  Austria-Hungary,  Russia, 
Great  Britain,  and  the  United  States  which  is  by  far  the  least 
military  of  all. 

In  column  3,  the  figures  are  given  for  militarism  on  land 
only;  the  order  is  practically  the  same  as  in  column  2  for  both 
land  and  sea,  except  Great  Britain,  which  is  very  low  in  mili- 
tarism on  land.  In  column  4,  the  figures  are  given  for  mili- 
tarism on  sea  alone,  the  order  being  Great  Britain  first,  then 
Sweden,  Italy,  France,  Germany,  Russia  and  so  on.  Great 
Britain's  militarism  on  sea  is  more  than  three  times  as  much 
as  any  other  coimtry;  she  is  the  only  country  having  more 
sailors  than  soldiers.  It  will  be  found  on  the  whole  that 
militarism  is  according  to  geographical  and  political  necessity. 
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In  columns  5  and  6  are  given  the  absolute  numbers  of  sol- 
diers and  sailors  (oflScers  and  men)  in  army  and  navy.  The 
popular  mind  generally  rates  the  militarism  of  a  coimtry 
according  to  the  size  of  its  army,  which  is  incorrect,  for  the 
army  might  be  large  simply  because  the  country  is  large;  thus 
Russia  has  by  far  the  largest  army;  so  the  United  States,  a 
non-military  country,  has  a  larger  army  than  most  of  the 
Balkan  States,  which  are  bristling  with  militarism. 

Also  it  would  not  do  to  estimate  militarism  according  to 
amount  of  money  paid  out  per  capita  of  population  (colunms 
7  and  8);  for  a  country  might  have  a  much  higher  degree  of 
militarism  than  it  had  money  to  carry  it  out;  also  larger  and 
richer  nations  would  have  a  high  degree  of  militarism.  Thus 
Great  Britain's  per  capita  rate  for  army  and  navy  combined 
is  the  highest,  making  it  most  military  of  all,  which  is  not 
true. 

In  colmnn  9  is  given  the  number  of  bordering  nations  for 
each  country.  Other  things  being  equal,  a  nation  having  a 
large  number  of  countries  bordering  upon  it  would  be  expected 
to  have  a  larger  army  for  its  protection,  especially  if  these 
other  countries  were  first-class  powers. 

The  true  way,  therefore,  to  estimate  militarism,  is  according 
to  the  number  of  both  soldiers  and  sailors,  relative  to  popula- 
tion in  times  of  peace. 
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COMPARATIVE  MILITARISM  * 
(Tline  of  Pwee.) 


Couwnois 

1911 
(Population) 

Nnmber  of 

Oflkcnand 
Men  per 
Milfion 

Population 
in  both  Anny 

and  Navy. 

Number  of  Offioen 
and  Men  per  Mil- 
lion Population. 

Abnlute  Number 
Officers^  Men. 

Coat  per  GapiU 
of  Population. 

Number 

of 
Bordeimc 
Coontdia 

Army.     |   Navy. 

Army. 

Navy. 

Army. 

Navy. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

Roumania 

(5,956,690) 
Sweden 

(5,521,943) 
France 

15.700 
15,299 
14.874 
12,220 
11.041 
10,593 
9.683 
9.273 
8,966 
8.359 
7.660 
6.963 
6,100 
6,012 
1.111 

15.700 
14.400 
14,231 
12.220 
11.041 
10,593 
9,167 
8,397 
8,966 
8.057 
7.300 
2,953 
6,100 
6,880 
982 

899 
643 

516 
876 

302 

360 

4,010 

182 
01 

98,139 

79.603 

563.596 

35.605 

57.800 

375,000 

626,732 

291.293 

23.600 

396,114 

1,200.000 

134,000 

46,574 

34,662 

01,788 

4,965 
25.500 

33,500 
30,398 

14,888 
60.000 
181.939 

10,822 
12.032 

$2.16 
2.48 
3.90 
1.47 
1.83 
1.00 
3.00 
2.28 
1.40 
1.90 
1.50 
2.50 
1.74 
2.00 
1.00 

•- 
0.95 
2.00 

1.70 
1.12 

0.20 
0.31 
4.50 

1.35 

(39,601.509) 
Serria 

(2,911,701) 

Bulgaria 

»•  ^,329,106) 

^  (365()0;(XK))  * 
<jennany 

luS*'^*^... 

^  (34.686.683) 
Qreeoe 

^    (24263,952) 
Austna-Hungary 

(49.161,766) 
Ruma 

(118,690.600) 
Creat  Britain  . . . 
^  (45.370.530) 
Belgium 

(7,516,73(0 

United  Statea. . . 
(91,972,266) 

*TbefiguxeBin  this  table 
•obtainable. 


are  biMd  upon  official  data.   Blanks  indicate  that  reliable  daU  were  not 


Digitized  by  CjOOQ IC 


804  American  Staiisical  Asaociaiian.  [104 


WHOLESALE  PRICES  FOR  THE  UNITED   STATES, 

1801-1840. 

By  Alvin  H.  Hansen. 


There  has  not  been,  so  far  as  the  writer  is  aware,  any  study 
of  prices  for  the  United  States  prior  to  1825,  and  very  little 
prior  to  1840.  Since  the  trend  of  prices  is  a  subject  of  great 
interest  and  importance  in  the  study  of  American  social  and 
economic  movements,  this  investigation  has  been  undertaken 
in  order  to  construct  a  curve  of  prices  for  the  United  States 
extending  back  to  the  beginning  of  the  last  century. 

The  price  curve  shown  in  the  accompanying  chart  is  a 
composite  of  three  separate  index  series  all  having  been  reduced 
to  the  conmion  base  1860.  The  first  period,  1801-1840,  was 
worked  up  by  the  writer,  the  price  average  for  the  year  1825 
being  taken  as  the  original  base.  The  figures  for  the  period 
1840-1891  are  the  simple  average  index  numbers  prepared 
for  the  Aldrich  Report  by  Roland  P.  Falkner,  1860  being  the 
base.  For  the  period  1891-1913  the  Bureau  of  Labor  index 
numbers  were  used,  based  1890-9. 

The  numbers  for  the  period  1801-1840  were  derived  from 
two  distinct  series,  both  having  the  year  1825  as  the  base. 
The  index  numbers  for  1801-1825  were  derived  from  the 
monthly  quotations  of  wholesale  prices  of  79  commodities 
quoted  in  the  Boston  Gazette  1801-1815,  and  in  the  Boston 
Patriot  1816-1825.  The  index  numbers  for  1825-1840  are 
based  on  the  monthly  quotations  of  New  York  wholesale 
prices  of  63  commodities  quoted  in  the  Report  of  the  Secretary 
of  the  Treasury  for  1863.  Where  various  grades  of  unimpor- 
tant articles  were  quoted,  only  one  was  used.  When  a  range 
of  a  higher  and  lower  price  was  shown  in  the  quotations,  the 
mean  or  average  price  was  foimd.  The  average  annual  price 
for  each  commodity  was  obtained  by  adding  the  monthly 
quotations,  taken  for  the  first  of  the  month  or  as  close  thereto 
as  possible,  and  dividing  the  sum  by  the  niunber  of  months. 
In  some  cases  it  was  not  possible  to  get  quotations  for  each 
month.    No  quotations  at  all  could  be  secured  for  1809.    For 
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1825-1840  the  yearly  averages  quoted  in.  the  Report  of  the 
Secretary  of  the  Treasury  were  used. 

Index  numbers  were  worked  out  for  each  separate  commod- 
ity, the  price  for  1825  being  used  as  the  base  for  both  periods 
under  consideration.  That  is  to  say,  the  average  annual  price 
for  each  year  was  reduced  to  a  percentage  of  the  average  price 
for  1825.  In  the  case  of  each  commodity  the  same  grade  was 
used  throughout,  with  the  exception  of  iron.  In  this  case  "  pig 
iron''  was  used  for  1801-1808,  ''Philadelphia  bar''  for  1808- 
1815,  and  'Russia"  for  1815-1825.  The  two  latter  sold  at 
very  nearly  the  same  price,  so  "Russia"  was  simply  substi- 
tuted for  "Philadelphia  bar."  The  prices  of  these  two  and 
that  of  pig  iron  were,  however,  so  different  that  they  had  to  be 
adjusted.  It  was  assumed  that  the  index  numbers  of  pig  iron 
would  indicate  in  general  the  trend  of  prices  of  "  Philadelphia 
bar  "  and  "  Russia. "  The  annual  prices  of  pig  iron  were  there- 
fore reduced  to  index  numbers  on  the  base  1808,  and  the  prices 
of  "Philadelphia  bar"  and  "Russia"  were  reduced  to  index 
numbers  on  the  base  1825.  The  index  number  of  the  latter 
variety  in  1808  was  111.9,  while  that  of  pig  iron  would  be  100.0. 
Each  of  the  index  numbers  of  pig  iron  back  to  1801  was,  there- 
fore, multiplied  by  111.9  in  order  to  show  the  general  trend 
of  iron  prices  in  the  entire  period.  In  the  case  of  the  other  78 
conunodities  used  for  the  period  1801-1825,  it  was  possible 
to  carry  through  the  same  grade  throughout.  The  attempt 
was  made  to  carry  through  84  commodities,  but  it  was  foimd 
necessary  to  throw  out  5,  because  of  changes  in  the  quality  of 
the  commodity  quoted.  The  same  grade  was  quoted  for  the 
63  commodities  used  for  the  period  1825-1840. 

The  index  numbers  thus  obtained  for  the  different  commodi- 
ties were  then  summated,  and  divided  by  the  total  number  of 
commodities  quoted  for  that  year.  The  result  would  be  the 
simple  average  index  number  of  the  prices  of  all  commodities 
for  the  given  year.  Since  both  periods  in  question,  1801-1825, 
and  1825-1840,  had  the  common  base,  1825,  it  is  evident  that 
the  relative  prices  of  the  entire  period  would  thus  be  estab 
lished. 

The  number  of  months  for  which  quotations  were  given,  and 
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the  number  of   commodities   quoted  for  each  year  were  as 
follows: 


Sonne  of  Information. 

Yew. 

Number  of  Monthe 
for  which  Quota, 
tioofl  were  Ob- 
tained. 

Number  of 
Quoted. 

B«U»  P§tria  and  Bos- 
ton (7<uett«. 

1801 

12 
12 
12 
12 
12 
12 
12 

7 

9 

0 
12 
12 
11 
11 

2 
11 

7 
12 

8 
11 
12 

6 
12 
12 
12 
12 

75 

1802 

77 

1803 

79             ' 

1804 

79 

1805 

79 

1805 

79 

1806 

79 

1807 

79 

1806 

78 

1809 

0 

1810 

78 

1811 

78 

1812 

78 

1813 

78 

1814 

64 

1816 

78 

1816 

78 

1817 

78 

1818 

79 

1819 

79 

1820 

78 

1821 

78 

1822 

79 

1823 

79 

1824 

79 

1825 

79 

lUport  of  Seeretvy  of 

1826 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

01 

1826 

62 

1827 

68 

1828 

68 

1829 

68 

1830 

63 

1831 

68 

1832 

63 

1833 

63 

1834 

63 

1835 

63 

1836 

63 

1837 

63 

1838 

62 

1839 

62 

1840 

61 

The  index  numbers  from  1801  to  1840  are  therefore  based 
on  the  average  prices,  derived  from  the  monthly  quotations, 
for  each  year.  This  method  is  similar  to  that  employed  by 
the  Bureau  of  Labor  in  its  index,  which  is  also  based  on  the 
yearly  averages  of  monthly  quotations,  except  in  the  case  of  a 
few  of  the  more  imstable  conmiodities,  in  which  cases  weekly 
quotations  are  used.    The  Aldrich  index  numbers,  on  the  other 
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handy  were  based  on  the  actual  prices  of  a  given  date,  January 
1,  April  1,  July  1,  or  October  1  of  a  given  year.  Usually  the 
index  numbers  were  calculated  on  the  basis  of  January  prices 
in  each  year,  except  in  the  case  of  commodities  for  which  the 
January  prices  would  not  be  the  representative  prices  for  the 
year,  as  in  the  case  of  certain  vegetables.  In  such  cases  the 
most  representative  month  was  chosen.  In  a  few  cases, 
however,  the  average  prices  for  the  year  were  used. 

The  original  index  numbers,  on  the  base  1825,  for  the 
period  1801-1840  were  as  follows: 

1801 166.6  1821 108.* 

1802 127.7  1822 105.» 

1808 131.2  1823 100.1 

1804 140.8  1824 08.9 

1806 144.9  1825 100.0 

1806 141.8  1828 99.4 

1807 134.8  1827 99.8 

1808 131.0  1828 95.3 

1809 No  <kU  1829 94.1 

1810 160.4  1880 91.4 

1811 146.7  1831 98.7 

18U 148.1  1832 98.1 

1818 172.4  1833 98.8 

1814 214.8  1834 90.1 

1816 188.6  1835 105.8 

1816 143.6  1836 116.7 

1817 145.4  1837 114.7 

1818 141.6  1838 110.2 

1819 124.7  1839 116.2 

1820 106.9  1840 98.8 

In  order  to  get  a  continuous  price  curve  for  the  United 
States  for  the  entire  century,  the  above  index  was  connected 
up  with  the  Aldrich  index.  It  is  recognized  that  this  does  not 
in  any  way  represent  an  accurate  extension  of  the  Aldrich 
index,  since  the  number  and  grade  of  commodities  used  in  the 
two  cases  are  not  identical,  and  the  methods  of  computation 
are  somewhat  different.  Nevertheless,  such  a  curve  does 
indicate  approximately  the  general  trend  of  prices. 

The  method  used  in  connecting  up  the  above  index  with  the 
Aldrich  index  was  as  follows:  The  relative  price,  or  the  index 
number,  for  1840,  as  shown  in  the  Aldrich  Report,  was  used 
as  the  medium  through  which  to  compute  the  Index  numbers 
for  all  the  years  back  to  1801.  It  was  assumed  that,  had  the 
base  been  1860  instead  of  1825,  the  index  numbers  for  the 
period  1801-1840  would  have  stood  in  1840  at  the  same  rela- 
tive price  level  as  the  index  number  of  the  Aldrich  Report  for 
the  same  year.    The  Aldrich  index  number  for  the  year  1840 
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is  116.8.     The  above  index  number  for  1840  is  98.3.    Hence 

1 1  f>  ft 
every  unit  in  the  above  index  series  was  multiplied  by  "ogVor 

1.188.  The  produot  would  approximately  show  the  relation 
of  the  peneral  level  of  pr'ces  of  the  given  year  to  that  of  1860, 
the  year  chosen  as  the  base  for  the  Aldrich  index. 

The  following  is  a  table  showing  the  commodities  used  for 
the  period  1801-1825,  1825-1840.  and  for  1840,  the  first 
year  of  the  Aldrich  series.  It  should  be  added  that  the 
number  of  commodities  used  in  the  Aldrich  Report  increases 
from  90  in  1840  to  223  in  1891. 

This  study  of  prices  \n  the  period  1801-1840  does  not 
purport  to  be  anything  more  than'  a  tentative  beginning. 
However,  as  the  followin  table  indicates,  the  variety  and  num- 
ber of  commodities  used  is  fairly  comparable  with  those  used 
in  the  Aldrich  Report  for  the  first  years.  The  index  numbers 
are  based  on  the  average  prices  of  12  monthly  quotations  for 
each  year,  in  so  far  as  they  could  be  obtained,  while  the  Al- 
drich numbers  are  based  in  general  on  January  prices  alone. 
The  Aldrich  Report  has  the  advantage  of  using  the  price 
quotations  of  several  cities  Quotations  from  say  Boston, 
Philadelphia,  Charleston,  and  New  Orleans  would  undoubtedly 
have  been  very  desirable  for  our  period,  particularly  because 
of  the  greater  diversity  of  wholesale  prices  then  obtaining  in 
diflfeient  sections  of  the  country.,  due  chiefly  to  slow  and  in- 
adequate means  of  transportation.  Such  a  task  would  be  far 
too  great  for  one  person  to  undertake. 
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Bosioo  OaaeHe  and 

Eeport  of  Secretary 

Boston  Patriot, 

of  Treasury. 

1801-1825 

1826-1840. 

1840. 

Floor,  fine 

Flour,  wheat,  sop. 

Flour,  rye,  fine 

Fkw.iye 

Cora  meal,  Ufai  dried 

Corn  meal,  northem 

Con  mod,  kan  dried 

Bailegr 

^lieat.  Genesee 

Rye 

Rye,  northern 

Oats 

Oats,  northem 

Cora.  Incfian,  nartlMtB 

Con.  northern 

Bread,  ehip 

Shipbosooits 

Boston  cHMkea  (2  kind^ 

Rioe 

Rioe,  oidinary 

Rioe 

Bewia.  white 

Starch.  American 

Cod,  dry 
Mackerel.  No.  1. 

Mackerel,  baf 
PoriL.CargoNo.1. 

Mackerel  (3  kimk). 

Pork,  mess 

Pork,  salt  mess 

Pork,  prime 

Beef.mM 

Beef,  men 
Beef,  prime 

Beef,  salt  mess 

Bacon 

Baoaii.eIear 

Hams,  smoked 

Ham.  sugai^eoied 

Tallow.  American 

Tallow.  Anwricaa 

Taltow 

Lard,  hog's 

Lard 

Lard(2kindi) 

Butter,  let  quality 

Butter 

Butter 

Cb(«e.  American 

Cherse 

Cheese 

Baisiiis.  bloom 

Rairins 

Rawns 

Figs,  cask 
Lonons 

gaJr2Si»x 

Currants 

Currants 

Almondt.  soft  shelled 

Coffee,  ordinaiy 

Coffee.  JaTa 
Tea,  Young  Hyson 
Molaasrs.  Bax-ana 

Coffee,  Rio,  Ur 

Molasses.  Havana 

Molasses  (2  kmds) 

Sugar.  Havanna,  white 

Sugar.  New  Orleau 

8ugar(SkiDdi» 

Sttxar.  Havanna,  brown 

Sugar,  loaf 

Hops 
Salt.Liveipool 

Hops,  fint  sort 
Salt.  Liverpool,  fin« 

Salt(6kindi) 

Pepper 

Pepper 

Pepper 

Nutmegs 

Nutmesi 

NutmcsB 

Cinnamon 

Cloves 

Ginger,  graond 

Pimento 
Nankins 
Cotton.  Georgia,  inland 

Cotton,  upland 

gsssax^ 

Calico 

Wool,  common 

Wool.  Merino 

Wool,  Pulled.  No.  L 

Hides,  dried 

Hides,  La  Plata 

Fides 

Leather,  foal,  dried 

Leather.  Hemlock 

Leather 

FuiB,  Beaver.  Northem 

Sole  leather 

Copper,  in  dieets 

Copper,  flheetmg 

Copper,  sheet 
Con>er,  mgot 
Iron,  rods 
LeacLpig(2Idnd^ 

W  pig.  Phil  bar.  and  Rnaria 

St^el' 
Shot 

isa.r*'" 

DTop  shot.  lead 
Nai&.eut 

Nails 

Tin.  in  lOieets 

Zinc,  sheet 

Cordage,  American 

Rope  (2  k'mdq) 
Wood  screws 
Spelter 
Quicksiher 
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COMPARATIVB  TABLE  OF  COMIfODITIBB  U8FIV-<Conehided). 

Boston  OoidU  and 

Keport  of  Seeretaiy 

*«!•«««                    • 

Boston  PaHa. 

of  Treasury. 

1801-1826. 

1825-1840. 

1840. 

Lnmber.  boards,  dear 

Lumber,  bemkiek 
Boards  (4  kinds) 
Shingles  (3  kin<U) 

Wood,  mahocany,  bay 

Flo^     ^^ 

Varnish,  white 

lime 

lime 

Ghie.  American 

Tar 

Tar 

Turpentine 
Bonn 

Turpentine 

Turpentine 

Roefai,  common 

Glass,  American 

Glao^wmdow 

8taTes.W.  Oak,  pipe 

Hoops 

Copperas 

Copperss 

Brimstone 

Brimstone,  crude 

Ahim 

Alum,  lump,  crystal 

Gunpowder,  AmcricBB 
Oil.  Unseed 

Gunpowder,  Amerien 
OU,  whale 

Oil,  linseed 

Potashes 

So<iaash 

Flaxseed 

Flaxseed 

Baltpeire,raag|i 

Caknnel 
Mercury 
Muriatic  add 
Ophun 
Qumine 

&igaroflead(2kindia 
Sulphuric  add 

BbCTitriol 

Candles,  tall.  mo.  Am. 

Candles,  mould 

Coal,  pit,  American 

CoalScfainrUdn 
Sheeting.  Russia,  brown 

Sheeting.  Russia 

Soap,  oastUe      _, 

Soap.castUe 

8oap,easti]t 

Tobacco,  James  Rhrar 

Tobacco.  Kentucky 
Tobacco,  mfg.  No.  1. 

Whiskey,  domestio 

Alcohol 

Brandy.  Copnae 
Rum,  Jamaica 
Gm.  Scheidan 

Wine,  Madeira 

Wine.  Madeira 
Wme,Port 

Whalebone.  long 

Whalebone,  slab 

Corks.  Lisbon 

Beeswax 

Hemp 

Twine,  sewing 

P^  red  lead 
Linseed 
Indigo,  ManiQo 

Matches 

Pftils.  wooden 

Carpets 

Tickings 

Carbonate  of  lead 

Putty 

Doors,  pine 

It  should  be  noted  that  the  prices  used  in  this  study  are 
wholesale  prices  quoted  necessarily  in  United  State?  money. 
The  retail  prices  of  local  mercantile  establishments  often 
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varied  greatly  according  to  the  depreciation  oi  the  bank  notes 
presented  in  payment  for  the  goods.  This  was  particularly 
true  in  1814,  when  banks  generally,  except  in  New  England, 
suspended  specie  payments.  Since  the  value  of  the  depre- 
ciated bank  notes  ranged  all  the  way  from  par  to  almost 
nothing,  it  is  evident  that  local  retail  prices  might  be  almost 
anjrthing,  depending  on  the  currency  used.  Thus,  in  the  war 
period,  retail  prices  elsewhere  soared  much  higher  than  in 
New  England  where  they  remained  on  a  specie  basis.  But 
it  is  evident  that  this  fact  would  have  nothing  to  do  with  the 
real  level  of  prices  quoted  in  United  States  money. 

The  question  of  the  causes  imderlying  the  price  curve 
presented  herewith,  is  not  here  entered  into.  The  period  is 
complicated  by  a  number  of  factors,  principally  the  Berlin 
and  Milan  Decrees;  the  Orders  in  Council;  the  Embargo  Act; 
the  War  of  1812;  the  great  growth  of  state  banks  between  the 
termination  of  the  first  United  States  Bank  in  1811  and  the 
establishment  of  the  second  United  States  Bank  in  1816,  tend- 
ing to  raise  prices  by  increasing  the  amount  of  currency  in 
circulation;  the  bank  crash  in  New  England  in  1809;  the  crises 
of  1814,  1819,  1825,  and  1837;  and  the  monetary  measures  of 
the  Jackson  and  Van  Buren  administrations. 
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THE  PRESENT  POSITION  OF  INFANT  MORTALITY: 
ITS  RECENT  DECLINE  IN  THE  UNITED  STATES. 

Bt    Henbt  Eobace  Eibbs,  Jr.,  Sometime  FelUm  in  Research,  Boston 
SchootfoT  Social  Workers, 


The  term  infant  mortality,  according  to  the  generally 
accepted  usage,  is  employed  to  designate  the  deaths  of  infants 
under  one  year  of  age.  The  problem  is  measured  by  an  infant 
mortality  rate  which  is  an  expression  of  the  proportion  of 
infants  dying  under  one  year  of  age  to  1,000  births  or,  when 
birth  statistics  are  not  available,  to  1,000  population  xmder 
one  year  of  age.  The  deaths  of  infants  at  this  early  age  is 
made  the  object  of  special  study  because  they  constitute 
such  an  enormous  proportion  of  the  deaths  at  all  ages.  In 
no  other  period  of  life  do  deaths  occur  with  such  frequency. 
This  is  evident  upon  examination  of  any  of  the  bulletins  on 
mortality  statistics  issued  annually  by  the  Bureau  of  the 
Census  for  the  registration  area  of  the  United  States.  Thus, 
Bulletin  109  shows  that  27  per  cent,  of  the  total  number  of 
deaths  which  occurred  in  the  registration  area  in  1910  were  of 
children  under  five  years  of  age  and  19  per  cent.,  or  almost 
one  fifth,  were  of  infants  xmder  one  year  of  age.  In  1911, 
1912,  and  1913  the  deaths  of  infants  constituted  18  per  cent, 
of  the  deaths  at  all  ages. 

That  the  death  rate  for  infants  and  young  children  should 
be  greater  than  for  other  persons  is  not,  however,  surprising. 
As  a  recent  English  writer  says,  ''The  young  of  all  animals 
are  more  susceptible  than  the  adult  to  the  influence  of  the 
environment  and  the  approach  of  death.  Hence,  it  is  inevit- 
able that,  even  under  the  most  favourable  circumstances  the 
deaths  of  infants  will  furnish  a  large  contribution  to  the  bills 
of  mortality."*  It  is  not  the  mere  fact  of  excess  but  the 
tremendously  greater  excess  of  deaths  which  occur  during  the 
first  year  of  life  that  constitutes  the  problem  of  infant  mor- 
tality. 

Infavt  Mortality  in  Foreign  Countries.  The  world-wide 
significance  of  the  problem  will  be  evident  upon  examination 

*  (koiia  Nmmiftn,  M  J).:  In£uit  Mortality.   London,  1906,  p.  ▼. 


Digitized  by  CjOOQ IC 


814  American  Staiisticdl  Association,  [114 

of  the  following  fi|i^ures  showing  the  infant  mortality  rate  per 
1,000  births  for  the  foreign  countries  for  which  statistics 
are  available  during  the  five  year  period  from  1906  to  1910:* 

Chile 315           Finland 117 

Hungary 204            Switzerland 115 

Jamaica 191  The  Netherlands ...  114 

Ceylon 189           Scotland 112 

Prussia 168           Denmark 108 

Servia 154            Ireland 94 

Italy 153            Sweden 78 

Belgium 141  Australian  Common- 
Ontario  127               wealth 78 

France 126            Norway 70 

England  and  Wales  117            New  Zealand 70 

'  Thus,  in  one  third  of  the  countries  of  the  world  for  which 
statistics  are  available  the  infant  mortality  rate  was  over  150, 
while  in  about  one  half  it  was  over  125.  In  only  5  of  the 
countries,  3  in  Europe  and  2  in  Australasia,  was  the  rate  less 
than  100  deaths  per  1,000  births.  Expressed  in  another  way 
this  means  that,  out  of  every  1,000  children  born  in  countries 
like  Hungary,  Prussia,  and  Italy,  from  150  to  200  die  before 
reaching  the  end  of  the  first  year  of  life;  out  of  every  1,000 
born  in  countries  like  England,  Scotland,  Switzerland,  and 
The  Netherlands,  from  110  to  120  die  before  reaching  this  age; 
while  in  countries  like  Ireland,  Sweden,  Norway,  and  Aus- 
tralia, from  70  to  100  die  before  they  are  a  year  old. 

Infant  Mortality  in  the  United  States.  Figures  comparable 
with  these  exist  for  only  a  few  of  the  states  and  cities  of  the 
United  States.  In  1911  the  Bureau  of  the  Census  reported 
that  only  in  the  cities  of  Washington  and  New  York  and  in 
the  states  of  Pennsylvania  and  Michigan  and  the  six  New 
England  States  could  the  registration  of  both  births  and  deaths 
be  regarded  as  sufficiently  complete  (amounting  to  at  least 
90  per  cent,  of  the  total)  to  make  possible  the  calculation  of  an 
accurate  rate  of  infant  mortality  based  on  the  ratio  of  births 
to  deaths.    This  area  comprises  the  provisional  "registration 

•Seventy  Third  aid  Serenty  FoorUi  Auual  Reports  of  the  Ra^iitrar  Oeoeral  for  Births,  Desths,  nd 
MsrriaseB  in  England  and  Wa^es  (pp.  xw  and  10^15  respeotiyely). 
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area"  of  the  United  States  for  births  and  deaths.  The  infant 
mortality  rates  per  1,000  births  for  these  states  and  cities  in 
1910  were  as  follows: 


Rhode  Island 158 

New  Hampshire . . .  146 

Pennsylvania 140 

Maine 135 

Massachusetts 131 


Connecticut 127 

Michigan 124 

Washington,  D.  C.  152 

New  York,  N.  Y. .  125 


Besides  these  states  and  cities  where  the  registration  of 
both  births  and  deaths  are  regarded  by  the  census  office  as 
being  sufficiently  or  '  'fairly  complete,"  there  are  others  where 
the  registration  of  deaths  only  is  regarded  as  sufficiently 
complete  to  be  included  in  what  is  known  as  the  registration 
area  for  deaths.  In  1910,  22  entire  states  and  a  large  number 
of  cities  in  non-registration  states  were  included  in  this  area. 
Since  complete  birth  statistics  are  not  available,  it  is  not 
possible  to  calculate  an  infant  mortality  rate  for  this  area 
in  the  ordinary  manner — by  computing  the  ratio  of  deaths 
to  1,000  births.  To  overcome  this  difficulty,  the  Bureau  of 
the  Census  in  its  report  on  mortality  statistics  for  1910  em- 
ployed an  infant  death  rate  based  on  the  proportion  of  deaths 
to  1,000  population  under  one  year  of  age  in  1910.  This 
method  is  confessedly  inaccurate  because  the  enumeration  of 
the  population  under  one  year  of  age  is  never  complete  and 
entirely  accurate.  Yet  it  is  the  best  method  available  for 
stud3ring  the  distribution  of  infant  mortality  in  the  United 
States  and,  although  its  crudities  should  serve  as  a  caution 
against  drawing  too  fine  conclusions  from  its  use,  its  defects 
should  not  be  over-emphasized.  The  following  table  shows 
the  death  rate  per  1,000  population  under  one  year  of  age 
for  the  registration  states:* 


Utah 82.3 

Washington 84.3 

Kentucky 87.9 

Montana 90.4 

California 92.2 

Minnesota 92.4 

*  BnreMi  of  the  (koaaa:  BoUetin  112,  p.  24. 


Ohio 115.9 

Michigan 127.5 

Maine 140.4 

New  York 143.6 

Connecticut  .  .  .  143.7 

New  Jersey 148.8 


Digitized  by  CjOOQ IC 


816  American  StatisUcal  AssociaOan.  [116 

Missouri ♦96.7  Pennsylvania..  149.7 

Colorado 104.5  Maryland 152. 1 

Indiana 106 . 9  Massachusetts .  160. 8 

Wisconsin 108.0  New  Hampshire  164.9 

Vermont 109.4  Rhode  Island. .  181.5 

Thus  the  infant  death  rate  per  1,000  population  varied 
from  less  than  85  in  the  Western  states,  Utah  and  Washington, 
to  165  and  182*  in  the  two  New  England  states,  Rhode  Island 
and  New  Hampshire.  It  was  127.6  for  the  entire  group  of 
registration  states  considered  as  a  whole. 

It  would  be  of  interest  to  compare  the  rates  for  this  group 
of  states  with  those  for  foreign  countries  given  in  a  previous 
table.  But  this  is,  of  course,  impossible  since  infant  death 
rates  based  on  population  can  not  be  compared  with  the  true 
infant  mortality  rate  based  on  births.  In  the  1911  bulletin 
on  "  Mortality  Statistics,"  the  Bureau  of  the  Census  estimated 
on  the  basis  of  the  figures  quoted  here  and  others,  that  the 
infant  mortality  rate  per  1,000  births  for  the  United  States 
as  a  whole  was  about  124.  Comparing  this  estimate  with 
the  computed  rates  for  the  foreign  countries  given  in  the 
preceding  table,  it  will  be  seen  that  the  rate  of  infant  mortality 
in  the  United  States  is  lower  than  in  such  countries  as  Chile, 
Hungary,  Jamaica,  Prussia,  Servia,  and  Italy;  about  equal 
to  the  rate  for  the  province  of  Ontario  and  for  France;  higher 
than  the  rate  for,  England  and  Wales,  Scotland,  Finland, 
Switzerland,  and  Denmark;  and  considerably  higher  than  the 
rate  for  Ireland,  Sweden,  Norway,  New  Zealand,  and  the 
Australian  Commonwealth. 

The  figures  quoted  in  the  previous  table  also  are  of  value 
in  that  they  show  the  relative  position  of  infant  mortality  in 
the  different  states  and  sections  of  the  United  States.  The 
states  included  in  the  registration  area  are  arranged  in  an 
ascending  order  according  to  their  infant  death  rates.  An 
examination  of  this  table  at  once  reveals  the  fact  that  in  gen- 
eral the  lowest  rates  are  to  be  found  in  the  Western  and  the 
highest  in  the  Eastern  states,  with  the  rates  for  the  North- 
Central  (or  Middle- Western)  states  in  between.     Thus,  the 

^Fignrei  for  dntlN  for  19U,  fint  year  of  opention  of  lUtekw. 
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average  infant  death  rate  for  the  5  Western  and  Mountain 
states  included  was  91,  for  the  6  North-Central  states, 
108,  and  for  the  9  New  England  and  Middle-Atlantic  states, 
149.* 

The  same  conclusion  that  in  1910  infant  death  rates  were 
lowest  in  the  Western  part  of  the  registration  area  and  highest 
in  the  Eastern,  with  the  Middle- West  in  between,  is  also  to  be 
drawn  from  an  examination  of  the  following  table  showing 
the  infant  death  rate  per  1,000  population  under  one  year  of 
age  for  the  larger  cities  of  the  registration  area:t 


Oakland,  Cal 

94.8 

Dayton,  Ohio 

146.8 

Seattle,  Wash 

100.4 

Cleveland,  Ohio. . . 

147.2 

Portland,  Ore 

105.3 

Cincinnati,  Ohio  . . 

149.8 

Los  Angeles,  Cal. . . 

110.7 

Jersey  City,  N.  J. ; 

153.2 

San  Francisco,  Cal. 

113.6 

New  Orleans,  La.  . 

154.9 

Toledo,  Ohio 

125.0 

Atlanta,  Ga 

155.3 

Cambridge,  Mass. . 

126.1 

Bridgeport,  Conn. . 

155.5 

St.  Paul,  Minn.  . . . 

130.8 

Philadelphia,  Pa. . . 

162.2 

Birmingham,   Ala.. 

133.0 

Albany,  N.Y 

162.9 

Louisville,  Ky 

134.0 

Boston,  Mass 

165.5 

Denver,  Col 

134.7 

Worcester,  Mass..  . 

168.0 

Grand  Rapids,  Mich. 

134.8 

Kansas  City,  Mo. . 

170.4 

New  Haven,  Conn. . 

134.9 

Milwaukee,  Wis.  . . 

172.0 

Nashville,  Tenn 

136.1 

Providence,  R.  I. .  . 

173.7 

St.  Louis,  Mo 

135.8 

Syracuse, N.Y.  . .. 

176.4 

Chicago,  111 

139.5 

Pittsburg,  Pa 

179.6 

Omaha,  Neb 

140.0 

Buffalo,  N.Y 

180.9 

Columbus,  Ohio. . . 

140.4 

Washington,  D.  C. 

194.6 

Spokane,  Wash 

142.4 

Detroit,  Mich 

204.8 

Indianapolis,  Ind. . . 

144.8 

Baltimore,  Md 

209.6 

Newark,  N.  J 

145.8 

Richmond,  Va.  . . 

229.3 

New  York,  N.Y... 

146.2 

Fall  River,  Mass. . 

259.5 

Paterson,  N.  J 

146.7 

Lowell,  Mass.  .  . . 

261.0 

*  At  only  2  of  the  16  Soutbeni  stBtra  were  induded  in  the  regiitimtioD  ares  in  1910.  no  eampazJioii  of 
tiie  ineidence  of  infant  mortality  m  this  vith  other  sections  of  the  country  b  possible, 
t  Bureau  of  the  Census:  Bulletin  112—  Mortality  Stotistus,  p.  24. 
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The  average  infant  death  rate  in  1910  per  1,000  populatkm 
under  one  year  of  age  was  115  for  the  7  Western  and  Moun- 
tain cities  included  in  the  table,  149  for  the  14  North-Central 
(or  Middle- Western)  cities,  165  for  the  7  Southern  cities,  162 
for  the  9  Middle-Atlantic  cities,  and  181  for  the  8  New  Eng- 
land cities. 

This  study  of  the  position  of  infant  mortality  in  the  United 
States  and  foreign  countries  shows  the  seriousness  and  world- 
wide significance  of  the  problem.  It  also  shows  how  the 
infant  mortality  rate  varies  in  different  parts  of  the  civilized 
world.  Thus,  the  rate  has  been  found  to  be  much  lower  in 
Australia  than  in  Europe.  Among  the  European  countries  it 
was  lowest  in  Norway,  Sweden,  Ireland,  and  Denmark  and 
highest  in  Russia,  Prussia,  Hungary,  and  Italy.  Turning  to 
a  single  country,  the  United  States,  and  substituting  the  use 
of  the  infant  death  rate  per  1,000  population  under  one  year 
of  age  for  that  of  the  infant  mortality  rate  per  1,000  births, 
the  same  wide  variation  was  revealed,  the  ratio  of  infant 
deaths  to  population  being  considerably  less  in  the  Western 
than  in  the  Eastern  parts  of  the  registration  area.  Further 
examination  of  the  tables  also  showed  that  the  ratio  varies 
just  as  widely  when  the  cities  of  any  state  or  country  are 
compared.  The  examination  of  the  report  of  the  health 
department  of  almost  any  city  that  requires  the  registration 
of  births  and  deaths  will  reveal  the  same  variation  by  wards — 
and  even  by  blocks,  if  figures  are  given  for  such  small  areas. 

This  wide  variation  in  rates  of  infant  mortality  for  different 
countries,  states,  and  cities  constitutes  a  fact  of  fundamental 
importance  in  the  study  of  the  subject.  Out  of  it  arise  ques- 
tions that  at  once  bring  us  face  to  face  with  the  relationship 
between  social  and  industrial  conditions  and  infant  mortality. 
Why  this  wide  variation  in  the  geographic  distribution  of 
infant  deaths?  Why  is  the  infant  death  rate  lower  in  one 
country  than  another,  in  certain  cities  of  the  same  country 
than  others,  in  certain  wards  of  one  city  than  in  others? 
Why,  indeed,  should  the  death  rate  for  little  children  in  the 
first  year  of  life  so  far  exceed  the  rate  for  older  children  and 
adults?  All  of  these  questions  require  for  their  answer  some 
knowledge  of  the  causes  of  infant  mortality  and  their  rela- 


Digitized  by  CjOOQ IC 


119]  The  Present  Position  of  Infant  Mortality. 


819 


tion  to  industrial,  domestic,  and  social  conditions.    But  with 
this  aspect  of  the  problem  this  paper  cannot  deal.* 

The  Recent  Decline  of  Infant  Mortality  in  Foreign  Countries* 
Since  1881,  the  first  year  for  which  statistics  are  available  for 
most  countries,  there  has  been  a  noticeable  decline  in  infant 
mortality  in  most  foreign  countries  and  cities  and,  since  1900, 
in  most  of  the  states  and  large  cities  included  in  the  regis- 
tration area  of  the  United  States.  The  following  table  shows 
this  decline  for  the  principal  foreign  countries  for  which  sta- 
tistics are  available: 

FER  CENT.  OF  DECREASE  IN  THE  INFANT  MORTALTTY  RATE  PER  1.000  BIRTHS  FOR 
THE  PRINCIPAL  FOREIGN  COUNTRIES  FOR  WHICH  STATISTICS  ARE  AVAILABLE 
BETWEEN  1881-«5  AND  1006-10.  (ft) 


Country. 

1881-1885. 

1006-1010. 

Percent. 
ofDeeieMe. 

EuKon 
Punmry 

156 

167 
130 
181 
171 
162 

116 
117 
135 
04 
00 

125 
00 

204 
168 
153 
154 
141 

126 
117 
114 
115 
117 

78 
112 
108 
04 
70 

78 
70 

18.4 

PnuSa^....... 

18.8 

Italy 

17  3 

1.0 

Belgium 

0  6 

Fnnoe 

24  6 

England  and  Wales 

15.8 

The  Nrtherlaodfl 

81.5 

RwiLiPrlapd 

82  7 

Finland 

27.7 

82.8 

Scotland 

4.3 

TVnniiirlr 

20.0 

Ireland 

0.0 

Norway 

20.8 

AuniuLMu: 

f  37.6 

N«»7«>n)apd 

22.2 

(a)  Seventy  Third  and  Seventy  Fourth  Annual  Reports  of  the  Registrar  General  for  Births,  Deaths  t 
and  Marriages  in  England  and  Wales  (p.  zdv  and  pp.  105-15  respectively). 

(b)  Figures  for  1881-85  not  available:  those  given  are  for  1801-05. 

The  rate  of  infant  mortality  for  every  country  included  in 
the  table  declined  during  this  period  of  30  years  with  the  single 
exception  of  Ireland  where,  although  the  rate  for  both  periods 
remained  the  same,  it  was  at  a  very  low  point — 94  deaths 

*  In  other  recent  articles  the  writer  has  discussed  this  question  of  the  relatbn  of  social  eonditioDs  to 
miiKnt  mortality,  flee  "Inbnt  Mortafity  and  the  Sise  of  the  Family,"  QniksniiLT  PamjcATioni  ov 
«■  AicBBiCAN  Statutical  AflsocunoN,  September.  1015:  "Infiant  Mortality  and  Urban,  Housing, 
«nd  Living  Conditions,"  Journal  of  Sociologic  Medidne,  October.  1015;  "The  Relatbn  of  Eeonomie  and 
Industrial  Conditions  to  Infant  Mortality,"  Quarterly  Journal  of  EoonomioB,  November,  1015:  and  **T1w 
Influenoe  of  Prenatal  Conditions  on  Infant  Mortality, "  Proceedings  of  the  Southern  Sociological  Congress, 
1016. 


Digitized  by  CjOOQ IC 


820  American  Statistical  Asaociatian.  [120 

per  1,000  births.  The  most  notable  decrease  was  in  New 
Zealand  and  Australia.  In  the  former  the  rate  fell  from  the 
already  low  point  of  90  deaths  per  1,000  births  to  70 — a 
decrease  of  22.2  per  cent. — and  in  the  latter  from  125  to  78 — 
a  decrease  of  37.6  per  cent.  The  decline  was  also  notable  in 
Norway,  Sweden,  and  Denmark  and  to  a  lesser  extent  in 
England  and  Wales.  The  absolute  decrease  was  also  great 
in  Switzerland,  the  Netherlands,  France,  and  Finland,  but 
the  rate  was  very  high  for  each  of  these  countries  at  the 
beginning  of  the  period.* 

The  Registrar-general  for  England  and  Wales,  from  whose 
annual  reports  the  preceding  table  was  compiled,  also  gives 
figures  showing  the  decline  in  the  rate  of  infant  mortality  in 
the  principal  foreign  cities  since  1881-85.  Space  will  not 
permit  quotation  of  these  in  detail  but  the  fact  should  be 
noted  that  in  each  of  the  cities  included,  with  one  exception 
(Trieste,  Hungary),  the  rate  of  infant  mortality  declined 
during  the  period  imder  consideration.  The  most  notable 
decrease  was  in  the  three  Dutch  cities,  Amsterdam,  The 
Hague,  and  Rotterdam;  the  two  Australian  cities,  Sydney 
and  Melbourne;  and  the  cities  of  Norway  and  Sweden,  Stock- 
holm and  Christiania,  in  each  of  which  the  rate  fell  to  a  point 
below  100  deaths  per  1,000  births — a  record,  as  shown  in  the 
preceding  table,  also  attained  by  each  of  the  countries  in 
which  these  cities  are  situated.  The  absolute  decrease  was 
also  great  in  the  two  Prussian  cities,  Munich  and  Berlin,  and 
the  Hungarian  city  of  Budapest,  but  the  rate  for  each  of 
these  cities  was  very  high  at  both  the  beginning  and  the  end 
of  the  period. 

The  Decline  in  Infant  Mortality  in  the  United  States.  Unfor- 
tunately no  series  of  infant  mortality  rates  at  all  comparable 
with  those  just  shown  for  foreign  countries  can  be  presented 

*  Id  Tiew  of  the  faet  that,  m  hat  been  frequently  pomted  ofot,  the  apfomU  deefine  m  the  imte  of  inCuil 
mortality  m  any  oountry  in  a  period  of  yean  may  be  affected  by  the  inorease  m  the  per  cent,  of  birtha 
which  are  registered,  the  figures  given  m  the  table  may  not  in  all  eaeei  be  strictly  oomparable.  Forinetaneeb 
If  in  three  oountries,  in  each  of  which  the  proportion  of  births  registered  in  1881  was  M  per  eent^  it  should 
happen  that  the  proportion  registered  should  gradually  increase  in  each  but  unequuUjf  so  that  in  the  firal 
92  per  cent,  of  the  births  which  occurred  m  1010  were  repstered,  and  m  the  second  95  per  eent^  and  m  tha 
third  99  per  cent,  the  decline  in  the  rate  of  infant  mortality  between  these  two  years  would  not  be  strictly 
oomparable  unless  the  factor  of  varying  perfectioD  m  birth  registration  were  allowed  for.  This  difficulty 
probably  is  not  of  sufficient  importance  to  require  its  consideration  here  even  if  sufficient  material  bcarinf 
on  the  oomparative  efficiency  of  birth  registraUon  in  fcvdgn  countries  in  the  last  thirty  years  were  availabla. 
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for  the  United  States.  Figures  are  available,  however,  for 
Massachusetts  and  Boston  for  the  same  period,  1881-85,  to 
1906-10  and  for  three  later  years,  191 1-13.  Also,  the  per  cent, 
of  decrease  in  the  infant  death  rate  per  1,000  population  under 
one  year  of  age  between  1900  and  1911  has  been  calculated  by 
the  Bureau  of  the  Census  for  the  registration  area  and  the 
larger  registration  cities.  The  following  table  shows  the  de- 
cline in  the  infant  mortality  rate  for  Massachusetts  and  Boston 
since  1881  and  the  per  cent,  of  decrease  in  the  rate  between 
1881-85  and  1909-13: 

PER  CENT.  OF  DECREASE  IN  THE  INFANT  MORTALITY  RATE  PER  1.000  BIRTHS  FOR 
THE  COMMONWEALTH  OF  MASSACHUSETTS  AND  THE  CITY  OF  BOSTON  BETWEEN 
1881-85  AND  lOOShlZ.  (a) 


• 

Yeut. 

Maanchuaetis. 

BoRtoa. 

1881-85 

160 
161 
161 
153 
138 
133 
121 

24.4 

186 

1880-90 

178 

1891-95 

167 

1896-1900 

151 

1901-05 

138 

190(mO 

133 

1909-13  (b) 

120 

P^Cfnt.nf(V*mtm    

85.6 

(a)  Compiled  from  the  MaaaMhuntta  amiiuU  ceporta  on  birtba,  deatha,  and  maxriagea  and  the  annual 
vaporta  of  tne  Health  Department  of  Boaton. 

(b)  Figurea  for  five  year  period  are  not  available. 

It  will  be  noted  that  the  infant  mortality  rate  in  this  period 
of  thirty-three  years  decreased  over  24  per  cent,  in  Massa- 
chusetts and  about  36  per  cent,  in  Boston.  It  will  also  be 
noted  that  the  decrease  was  especially  marked  during  the  past 
few  years. 

The  nearest  approach  to  an  accurate  determination  of  the 
position  of  infant  mortality  in  the  other  states  and  cities  of 
the  United  States  is  to  be  found  in  a  table  recently  presented 
by  the  Bureau  of  the  Census,  and  herewith  reproduced  in 
part,  which  shows  the  per  cent,  of  decrease  in  the  infant  death 
rate  per  1,000  population  under  one  year  of  age  between  the 
census  year  1900  and  the  calendar  year  1911  for  the  states 
and  large  cities  of  the  registration  area.  It  should  be  noted, 
however,  that  the  rates  given  in  this  table  are  infant  death 
rates  calculated  upon  the  basis  of  infant  deaths  to  1,000  pop- 
ulation under  one  year  of  age  and  not  according  to  the  usual 
method  of  the  ratio  of  deaths  to  1,000  births. 
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PER  CENT.  OF  DECREASE  IN  THE  INFANT  DEATH  RATE  PER  1,000  POPULATION  UNDER 
1  YEAR  OF  AGE  BETWEEN  THE  CENSUS  YEAR  1900  AND  THE  CALENDAR  YEAR  1911 
FOR  THE  STATES  INCLUDED  IN  THE  REGISTRATION  AREA  IN  1900  AND  FOR  CITIES 
OF  400.000  POPULATION  OR  0\'ER.(ft) 


Atm. 


Ceomu 

Calndar 

P^CcDt 

Yew: 

Year. 

of 

1900. 

1911. 

DeCKMB. 

159.3 

129.5 

19 

197.9 

188.6 

80 

177.8 

143  3 

19 

172,0 

150.3 

13 

167.4 

131.5 

21 

150.8 

128.8 

19 

156.8 

180.9 

17 

144.1 

110.9 

23 

122.1 

1020 

16 

121.3 

111.4 

8 

285.1 

189.2 

20 

201.0 

141.9 

30 

201.2   - 

168.8 

16 

194.1 

1609 

17 

189.4 

130.6 

31 

185.5 

123.7 

S3 

179.8 

141.4 

21 

162.4 

1238 

24 

152.2 

104.8 

31 

150.9 

1406 

7 

146.6 

123.3 

16 

States  inchded  in  the  registntioD  aieft  in  1900  (b) 

Rhode  hbnd 

MaaBftchuseite 

New  Hampshire 

New  Jersey 

New  York 

C<Hineotieut 

Maine 

Vermont 

Michigan 

Qties  of  400.000  population  or  over  in  1910.  (e) 

Baltimore 

Philadelphia 

Detroit 

Boston 

New  York 

Cleveland 

PHlrirarg 

St.  Louis 

San  Franeisoo 

Buffalo 

ducago 


;a)  Twelfth  Annual  Rmort  of  the  Bunau  of  the  CsMW  on  MortafitySlalistkB  for  theycar  1911.  p.  24. 

1>)  Includes  DiHrict  of  Columbia. 

[e)  Space  does  not  pennit  the  quoting  of  rates  for  snaller  dtiea. 


i 


From  this  table  it  will  be  noted  that  in  this  period  of  11 
years  the  ratio  of  infant  deaths  to  1,000  population  under  one 
year  of  age  decreased  nearly  one  fifth  (19  per  cent.)  in  this 
group  of  registration  states.  The  largest  decrease  shown  in 
the  rate  for  any  of  the  states  was  in  that  for  Rhode  Island 
(30  per  cent.)  and  the  least  in  that  for  Michigan  (8  per  cent.). 
In  all  the  cities  included  in  the  table  the  infant  death  rate 
also  showed  a  decline — ranging  from  33  per  cent,  in  Cleveland 
to  7  per  cent,  in  Buffalo.  The  fact  that  this  comparison 
relates  to  only  two  individual  years  and  that  complete 
returns  of  deaths  of  infants  under  one  year  of  age  may 
not  always  have  been  made,  coupled  with  the  fact  that  the 
number  of  infant  deaths  per  1,000  population  under  one  jrear 
of  age  does  not  furnish  as  satisfactory  a  basis  for  the  study  of 
infant  mortality  as  the  number  of  such  deaths  per  1 ,000  births, 
tends  to  diminish  somewhat  the  value  of  the  figures  given  in 
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the  table.  Yet,  in  spite  of  these  limitations,  these  figures, 
taken  in  conjunction  with  those  previously  given  for  Massa- 
chusetts and  Boston,  show  that  in  all  probability  there  has 
been  a  marked  reduction  in  infant  mortality  in  this  country 
in  recent  years.* 

The  Decline  in  the  Infant  Mortality  Rate  Compared  with 
that  in  the  Gereral  Death  Rate  for  All  Ages.  The  extent  of  the 
decline  in  the  mortality  rate  for  infants  under  one  year  of 
age  can  not  be  fully  appreciated  until  it  is  compared  with 
the  decline  in  the  death  rate  for  other  age  periods.  •  The  fol- 
lowing table  compares  the  decline  in  the  infant  mortality 
rate  shown  in  preceding  tables  with  the  decline  in  the  general 
death  rate  for  all  ages  during  the  same  periods: 

T£R  CENT.  OP  DECREASE  IN  THE  INFANT  MORTAUTY  RATE  PER  1,000  BIRTHS  AND  IN 
THE  GENERAL  DEATH  RATE  FOR  OF  ALL  AGES  PER  1.000  POPULATION  BETWEEN 
1881-85  AND  1891-05  AND  BETWEEN  1806-1900  AND  1905-10,  FOR  THE  PRINCIPAL 
FOREIGN  COUNTRIES,  (a) 


Cotmtiy. 

Per  Cent,  of  Decreaae 

Between  1881-85  and 

1891-95 

Per  Cent,  of  Decreaae 

Between  1896-1900  and 

1906-10 

General 
Death  Rate. 

Infant  Moi^ 
talityRato. 

General 
Death  Rate. 

Infant  Mor. 
taatyRate. 

Hunnrv r  r ,,...» r 

3.9 
10.2 
6.0 
+15.2 
2.4 
+0.4 

S.6 
8.4 
7.0 
7.7 
5.1 
8.1 

+1.1 

+2.7 

2.3 

7.3 

15.3 

10 

+^7 
+4.9 
+2.3 

+7.9 
8.8 
93 
10  5 
11.2 
+7.1 

+22 

+7.8 

1.0 

8  8 

12.8 

10  4 
17  6 

8.3 
+35.6 
+26.7 

7.2 

16.9 

16.8 
+304 
8.4 
11.2 
10.6 

165 
44 

11  5 
+10 

15.7 

6.8 

Pp^,,, ......          

16.4 

lUly 

8.9 

sS^:::::::::::::::::::::::::::. :::.:;:. 

3.1 

Bekhim 

10.8 

Fnurn 

10.8 

SiMhiidndWalei 

26.0 

Th*  Nflthwbmta 

24.6 

SwitMrfauKl 

19.6 

F^nltPd , , , 

15.8 

Siradea 

22.8 

Sflirtland 

13.2 

Denmaik 

18.2 

Irelaad  

11.3 

Nonray 

27.1 

New  Zealand 

12.5 

30.4 

A  phi«  iign  (+)  denotea  an  inereaae. 

(a)  Comriled  from  the  Serenty  Third  and  Seventy  Fourth  Annual  Reporti  of  the  Reoitrar  Geneim  1 
for  Births,  Deaths,  and  MarriMes  in  England  aod  Waks  for  the  yean  1010  and  1911.    The  Twelfth 
Annual  Report  of  the  Bureau  of  the  Census  on  Mortality  Statistics  (or  1911  quotes  in  iletail  the  genera 
death  rates  from  which  the  per  oents.  of  decrease  in  this  table  were  compiled. 

*  This  b  the  copchirion  arrived  at  in  the  Twelfth  Annual  Report  of  the  Burea'i  of  the  Census  on  Mortality 
Statisties  for  the  year  1911,  p.  24,  and  expressed  in  the  following  words:  "There  has  been  a  marked  redn^ 
tion  in  the  mfant  death  rate  m  recent  years." 
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The  first  thing  to  be  noted  upon  examination  of  the  above 
table  is  the  much  greater  per  cent,  of  decrease  in  both  the 
general  death  rate  and  the  infant  mortality  rate  in  the  last 
than  in  the  first  half  of  this  period  of  thirty  years.  Thus, 
from  1881-85  to  1891-95  the  infant  mortality  rate  decreased 
in  only  8  of  the  15  countries  for  which  rates  could  be  obtained, 
while  from  1896-1900  to  1906-10  it  declined  in  every  country 
included  in  the  table.  Moreover,  the  average  per  cent,  of 
decrease  for  all  countries  in  the  latter  period  was  twice  as 
great  as  in  the  former.  The  same  variation  is  also  shown  in 
the  decline  of  the  general  death  rate  in  the  two  periods  but 
to  a  somewhat  lesser  extent. 

By  comparing  the  extent  of  the  decline  in  the  infant  mor- 
tality rate  with  that  in  the  general  death  rate  it  will  be  seen 
that  in  the  first  half  of  the  period  the  greater  decUne  occurred 
in  the  general  death  rate,  while  during  the  second  half  the 
greater  decline  occurred  in  the  infant  mortality  rate.  Thus, 
from  1881-85  to  1891-95,  a  greater  per  cent,  of  decrease  in 
the  infant  mortality  rate  occurred  in  only  4  of  the  countries 
included  in  the  table,  while  from  1896-1900  to  1906-10  a 
greater  per  cent,  of  decrease  failed  to  occur  in  only  2  countries. 

A  similar  comparison  extending  over  the  same  periods  can 
be  made  for  Massachusetts,  and  it  shows  the  same  results. 
Thus,  from  1881-85  to  1891-95,  the  general  death  rate  for 
Massachusetts  decreased  0.5  per  cent,  and  the  infant  mor- 
taUty  rate  increased  0.6  per  cent.,  while  during  the  period 
from  1896-1900  to  1906-10  the  former  rate  decreased  10.5 
per  cent,  and  the  latter  13.1  per  cent. 

That  this  greater  decline  in  the  infant  mortality  rate  than  in 
the  general  death  rate  during  recent  years  is  probably  typical 
for  this  country  is  shown  in  the  following  table,  which  com- 
pares the  per  cent,  of  decrease  between  1900  and  1911  in  the 
general  death  rate  and  the  infant  death  rate  for  the  states 
included  in  the  registration  area  in  1900: 
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FERCSNT.OFDBCBSASSmTHE  INFANT  DEATH  RATE  PER  1.000  POPULATION  UNDER 
1  TEAR  OF  AGE  AND  THE  GENERAL  DEATH  RATE  FOR  ALL  AGES  PER  1,000  POPULA- 
TION  BETWEEN  1900  AND  1011,  FOR  THE  STATES  INCLUDED  IN  THE  REGISTRATION 
AREA  IN  1900.  (a) 


SUie. 

Genenl 
DeiKthRate. 

Inbnt 
Morta&tyRftte. 

AllSUtci  (b) 

14 

26 
18 
17 
14 
17 
15 
9 
IS 
11 

19 

RtndfflffvHl 

30 

Mw»% 

23 

New  Jcnoy 

21 

New  Teak 

19 

19 

nnmyfft^fft 

17 

Vennoot 

16     • 

18 

Mkl^ie*" 

8 

(a)  Twelfth  Amnial  Report  of  the  BTuean  of  the  Gensuioa  liisrtality  Stetietioe  for  the  year  1911. 
m.  22^end  26.   Thefenaral  death  imtea  are^oorveeted  oothebani  of  theitaadard million  of  RnglaiHt  and 

Cb)  DiBtrietofCofambiaiiieladedfaibothiateiaiid  Indian  hi  the  gioeral  death  late  in  addition  to  the 


During  this  period  of  11  years  a  greater  decline  in  the  infant 
death  rate  than  the  general  death  rate  for  all  ages  occurred 
in  all  of  the  9  states  included  in  the  above  table  except  2,  New 
Hampshire  and  Michigan.  In  the  former  the  decline  in  the 
two  rates  was  exactly  equal.  All  evidence  seems  to  point, 
theref ore,  to  the  conclusion  that  the  decline  in  the  infant  mor- 
tality rate  during  the  last  10  or  15  years  has  been  greater  than 
that  in  the  general  death  rate  for  all  ages. 

Before  leaving  this  subject  it  will  be  advisable  to  compare 
the  decline  in  mortality  by  age.  This  is  possible  from  the 
figures  given  in  the  following  table  comparing  the  per  cent, 
of  decrease  in  the  death  rate  for  persons  of  different  ages  be- 
tween 1900  and  1911  for  the  group  of  registration  states  as 
constituted  in  1900: 

PER  CENT.  OF  DECREASE  IN  THE  DEATH  RATE  PER  1.000  POPULATION  FOR  CERTAIN 
AGE  GROUPS  BETWEEN  1000  AND  1011,  FOR  THE  STATES  INCLUDED  IN  THE  REG- 
ISTRATION AREA  IN  1900.  (a) 


AUagee... 

13 

Under  1  year 

22 

26  to  84  yean 

86  to  44  yean 

23 

lto47ean 

86 

82 

9 

6  to  9  yean 

46  to  64  yean 

8 

10  to  14  yean 

27 

27 

26 

66  to  64  yean 

+4 

15  to  19  yean 

20  to  24  yean 

66  to  74  yean 

76  jrean  and  over 

:+3 

n 

A  ploa  ilni  (+)  denotee  an  Inereaae. 


Annual  Report  of  the  Bunao  of  the  CenauB  on  Mortality  SUtietiea,  p.  22. 
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An  examination  of  these  figures  shows  that  the  death  rate 
for  all  age  groups  under  55  decreased  between  1900  and  1911. 
The  greatest  decrease  was  for  the  age  group  1  to  4  years,  the 
per  cent,  of  decrease  falling  off  with  each  succeeding  age  group 
until  the  period  from  55  to  64  years  was  reached,  this  and  the 
next  group  showing  a  small  increase.  The  death  rate  above 
75  years  was  practically  the  same  in  each  period.  The  per 
cent,  of  decrease  in  the  mortality  of  the  first  year  of  life  was 
noteworthy  (22)  but  it  was  exceeded  by  that  of  the  years  of 
both  childhood  and  adolescence,  being  about  equal  to  that  for 
the  age  group  25  to  34  years  and  greater  than  that  for  all  suc- 
ceeding groups. 

It  has  thus  been  shown  that  since  1881  the  rate  of  infant 
mortality  has  been  declining  in  practically  all  European  coun- 
tries for  which  statistics  are  available,  in  the  Australian  Com- 
monwealth and  New  Zealand,  and  in  Massachusetts  and  Bos- 
ton in  this  country.  This  decline  in  infant  mortality  has 
been  especially  marked  in  the  last  twelve  or  fifteen  years  dur- 
ing which  period  it  has  practically  ever3rwhere  exceeded  the 
decline  in  the  general  death  rate  for  all  ages.  It  has  also  been 
shown  that  between  1900  and  1911  a  marked  decline  in  the 
infant  death  rate  per  1,000  population  imder  one  year  of  age 
occurred  in  the  states  and  large  cities  of  the  registration  area. 
Here,  too,  the  decline  in  the  infant  death  rate  was  with  one 
or  two  exceptions  found  to  be  greater  than  that  in  the  general 
death  rate.  On  comparing  the  per  cent,  of  decrease  in  the 
death  rate  for  infants  imder  one  year  of  age  with  that  for 
other  ages  it  was  found  that  the  decline  in  infant  mortality 
was  less  than  that  for  children  or  young  persons  under  25 
years  of  age  but  about  equal  to  that  for  persons  in  the  age 
group  25  to  35  years  and  greater  than  that  for  persons  over 
35.  It  appears,  therefore,  that  the  decline  in  the  infant  death 
rate  has  in  general  been  greater  than  the  decline  in  the  adult 
death  rate;  but  the  decline  in  the  infant  death  rate  has  not 
been  as  great  as  the  decline  in  the  death  rate  for  persons  in 
the  years  of  childhood  and  adolescence. 
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REMEWS  AND  NOTES. 


NOTE. 


A  DiviBion  of  Statistical  Research  was  organized  in  the  New  York  City 
Health  Department  within  the  Bureau  of  Records  on  June  1,  1915  The 
creation  of  such  a  diviaion  has  long  been  contemplated  by  the  Department 
and  repeatedly  recommended  by  special  committees. 

It  is  hoped  that  the  new  division  will  justify  its  existence  from  the  start 
and  thus  secure  a  reasonable  amount  of  support  in  the  next  budget.  The 
new  division  hopes  to  take  over  the  statistical  work  of  the  different  bureaus 
of  the  department  and  in  tl)js  way  to  secure  a  saving  of  labor  that  can  be 
devot  )d  to  the  development  of  the  department's  statistics.  The  division 
will  then  be  able  to  supply  the  bureaus  of  the  department  with  scientific 
data  to  guide  them  in  their  different  fields  of  health  work. 

The  new  division  has  been  organized  entirely  without  additional  cost 
to  the  city  by  detailing  qualified  workers  from  within  the  department. 
Shirley  W.  Wynne,  M.D.,  Assistant  Registrar,  Manhattan,  has  been  desig- 
nated Chief  of  the  new  division. 

.         L.  I.  D. 

STATISTICS  OF  SUICIDE  IN  SPAIN  AND  SAXONY, 

Under  the  caption,  *'Zur  Stalislik  dea  Selbstmards,"  the  DeuUches  StaHa- 
tUchea  ZerUrcMaU*  discusses  recent  publications  on  suicide  statistics  in 
Spain  and  in  the  Kingdom  of  Saxony. 

Spanish  suicide  statistics,  in  spite  of  their  detail  of  presentation,  have 
hitherto  obtained  but  little  notice.  They  were  formerly  grouped  with  the 
general  statistics  of  mortality,  but  were  made  the  subject  of  special  enumera- 
tion by  a  royal  decree  of  September  8, 1906.  As  suicide  still  entails  certain 
legal  consequences  in  Spain,  the  lower  courts  were  entrusted  with  the  filling 
out  of  a  questionnaire  for  every  suicide  and  attempted  suicide,  and  were 
instructed  to  send  these  questionnaires,  at  the  end  of  every  quarter,  to  the 
Geographical  and  Statistical  Institute  for  compilation.  These  forms  do 
not  contain  the  names  of  suicides.  They  record  nationality,  home,  tem- 
porary or  permanent  character  of  stay  in  locality,  literacy,  manner  of  com- 
mitting suicide  (9  titles),  and  cause  of  suicide  (13  titles). 

The  first  comprehensive  compilation  for  Spain  has  appeared  under  the 
title,  "EstadiaHca  de  Suiddio  en  Espafia''  (Madrid,  1913)  for  1906-1911. 
It  analyzes  the  material  by  years,  provinces  and  large  cities,  age,  conjugal 
condition,  time  of  suicide,  etc.  Of  course  the  criminal  nature  of  the  act  in 
Spain  is  certain  to  have  made  the  figures  too  low.  The  tables  are  accom- 
panied by  comparisons  with  other  European  countries.  It  appears  that, 
during  the  period  of  observation,  there  were  74  suicides  and   attempted 

*  Vol.  11.  No.  1.    Lnpng,  JttDutry,  1015. 
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suicides  per  million  population.    It  is  noteworthy  that  these  cases  occurred, 
for  the  most  part,  among  persons  of  the  higher  cultural  grades. 

Suicides  oocunring  in  Saxony  since  1830  are  discussed  by  Dr.  Georg 
Radestock  in  the  Zeitachrifi  des  KdnigUchen  Sdchsischen  Statistischen 
LandesanUes,  1913,  No.  2,  p.  275  ff.  He  depicts  the  evolution  of  suicide 
statistics  and  of  the  methods  of  enumerating  them.  Reliable  data  are 
obtained  by  means  of  a  comparison  of  police  reports  with  registiy  office 
mortality  records.  Of  course  a  certain  percentage  of  false  reports  by  phy- 
sicians must  be  reckoned  with. 

In  the  recent  figures  it  may  be  pointed  out  that  suicide  is  the  second 
cause  of  death,  with  respect  to  frequency,  among  men  aged  1&-29;  it  is 
exceeded  only  by  tuberculosis.  It  is  third  in  order  of  frequency  among 
men  aged  30-39.  It  is  almost  twice  as  frequent  at  ages  30-59  as  at  ages 
15-29.  If  these  figures  are  accurate,  then  th^  incidence  of  suicide  in  Sax- 
ony is  much  higher  than  it  is  in  the  Registration  Area  of  the  United 
States,  where  suicide  ranks  seventh  in  the  list  of  causes  of  death  among 
males  in  age  period  15-29  and  sixth  in  age  period  30-39.  In  the  Indus- 
trial mortality  experience  of  the  Metropolitan  Life  Insurance  Company, 
suicide  in  the  first  age  period  ranks  eighth  and  in  the  second  age  period 
ranks  fifth. 

The  author  points  out  that  city  dwellers  usually  seek  rural  suiroundings 
to  commit  suicide,  and  discusses  the  influence  of  the  time  of  day  and  of  the 
day  of  the  week;  Saxony  is  perhaps  unique  in  studying  the  bearing  of  these 
factors  upon  the  question.  In  1911  most  of  the  suicides  occurred  on  Satur- 
day, in  contrast  to  the  predominant  occurrence  of  fatal  accidents  on  Mon- 
day. Enumeration  by  occupation  brought  interesting  results.  Analysis 
by  religious  confession  was  incomplete,  but  steps  are  being  taken  to  remedy 
this  defect. 

O.  Ktirten  has  treated  the  same  subject  in  "Staiistik  des  Selbstmcrdes  im 
K&nigreich  Sachaen,"  appearing  as  Supplement  No.  3  of  the  DeuUches 
Statiaiisches  ZentralbiaU.  He  devotes  himself  rather  to  the  general  bear- 
ings of  the  subject  than  to  its  many  detaUed  aspects.  Among  the  inter- 
esting points,  however,  which  he  brings  to  light,  is  the  fact  that  suicide 
attains  its  greatest  frequency,  not  in  large  cities,  but  in  towns  of  16,000- 
25,000  inhabitants.  He  is  ekeptical  with  regard  to  studies  of  the  correla- 
tion of  suicide  with  criminality,  food-prices,  economic  and  political  crises, 
etc. 

LotJiB  I.  Dublin. 

Manual  far  Health  Officers,    By  J.  ScoU  MacNutt.    Published  by  John 
Wiley  and  Sons,  New  York,  1915.    Cloth,  $3.00. 

This  volume  is  a  useful  addition  to  the  equipment  of  American  public 
health  officials.  The  author  is  to  be  congratulated  on  a  work  which  so 
completely  puts  at  the  disposal  of  health  workers  the  best  thought  and 
practise  in  their  important  field.  The  point  of  view  is  at  once  compre- 
hensive and  radical^  as  might  be  expected  from  Mr.  MacNutt  whose  admin- 
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istration  as  health  officer  of  Orange,  New  Jersey,  attracted  wide  attention. 
It  is  the  newer  public  health  that  is  emphasissed;  the  public  health  which 
embraces  not  only  the  best  medical  practise  but  includes  the  essentials  of 
sanitary  engineering  and  social  science  as  well.  The  author's  association 
with  Professor  Sedgwick  and  his  school  is  a  guarantee  of  an  authoritative 
and  progressive  treatment  of  the  subject. 

Fart  I  contains  four  useful  chapters  which  outline  the  historical  develop- 
ment of  the  public  health  movement  in  America,  local,  state,  and  federal. 
The  general  scope  of  the  new  public  health  work  is  clearly  outlined. 

Part  II,  the  rest  of  the  volume,  gives  a  detailed  treatment  of  the  daily 
routine  of  the  health  officer  in  his  control  of  the  commimicable  diseases; 
considers  such  imi>ortant  matters  as  child  hygiene^  the  milk  and  water 
supplies  of  commimities,  housing  and  industrial  hygiene,  and  the  question 
of  nuisances.  All  of  these  problems  are  considered  in  the  light  of  the  most 
authoritative  practise  in  America  and  abroad. 

To  the  readers  of  this  Quarterly,  the  most  interesting  sections  of  the 
volume  will  be  those  which  treat  of  vital  statistics.  In  general,  it  may  be 
said  that  the  author  appreciates  the  value  of  vital  statistics  as  an  aid  to 
public  health  work.  He  places  emphasis  in  every  chapter  on  the  need  of 
good  vital  statbtics  as  a  proper  basis  for  scientific  health  administration, 
whether  it  be  in  the  control  of  the  communicable  diseases  or  of  infant  mor- 
tality or  of  the  housing  problem.  In  addition,  an  entire  chapter,  IX,  is 
given  to  the  subject  of  vital  statistics.  This  is  a  skillful  although  a  non- 
technical treatment  of  a  difficult  subject.  An  exposition  is  given  of  the 
underlying  principles  of  statistics,  their  purposes  and  uses  and  the  chief 
sources  of  error  in  their  interpretation.  But  more  important  are  the 
hints,  which  are  in  large  measure  the  result  of  the  author's  own  experi- 
ence as  a  health  officer,  to  guide  others  through  the  many  difficulties  in- 
volved in  the  registration  of  vital  statistics,  especially  of  births  and  deaths. 
Excellent  instructions  are  given  for  the  preparation  of  statistical  tables 
and  of  the  annual  health  report  in  accordance  with  the  rules  of  statist 
tical  practise  approved  by  the  Section  on  Vital  Statistics  of  the  American 
Public  Health  Association.  The  value  of  the  chapter  would  have  been 
enhanced,  however,  by  the  inclusion  of  the  model  tables  reconmiended  by 
Committees  of  the  Section. 

This  book  has  already  foimd  its  place  in  the  literature  of  American  public 
health  work  and  will  grow  in  usefulness  as  the  movement  demanding  full- 
time,  well-trained,  health  officers  is  extended  throughout  the  country. 

Louis  I.  Dublin. 

Elements  of  Record  Keeping  for  CkUd  Helping  Organizations.    By  Georgia 
G.  Ralph.    New  York  Survey  Associates,  1915.    Pp.  XII+195. 

One  who  has  had  any  connection  with  an  organization  engaged  in  social 
work  knows  that  success  cannot  be  attained  without  good  case  work. 
Proper  investigation  must  be  supplemented  by  adequate  records.  The 
personnel  of  an  office  force  is  constantly  changing  and  memory  is  faulty. 
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It  is  all  too  often  the  case  that  a  conscientious  worker  connected  with  an 
organisation  for  years  is  suddenly  removed  and  unless  the  records  are  in 
good  shape  the  past  becomes  more  or  less  a  m3rth.  The  Russell  Sag^ 
Foundation  deserves  the  thanks  of  child  helping  organizations  in  this 
country  in  that  it  has  made  possible  the  preparation  and  publication  of  this 
volume.  If  the  superintendents  of  children's  institutions  would  read  this 
volume  carefully  and  profit  by  it,  there  would  be  a  big  change  in  the  charac- 
ter of  their  annual  reports.  There  is,  of  course,  a  limit  beyond  which  it  is 
impossible  for  an  organization  to  go  in  multiplying  records,  but  no  organiza- 
tion is  justified  in  caring  for  children  imless  they  have  some  record  showing 
the  antecedents  of  the  children,  their  physical  and  mental  condition  when 
received,  their  history  while  in  the  institution,  and  a  record  of  them  since 
they  were  placed  out.  Some  of  the  blanks  proposed  seem  unduly  elaborate, 
but  when  one  sits  down  to  decide  what  question  could  be  omitted  without 
detracting  from  the  value  of  the  records,  he  ia  troubled  to  make  a  start. 
Not  only  are  forms  suggested  for  proper  record  keeping  but  cards  in  present 
use  by  a  large  number  of  diff^ent  organizations  are  included  in  the  volume. 
For  many  workers  perhaps  the  two  most  valuable  chapters  are  those  on 
methods  and  devices  for  making  records  available  and  on  abstracting  tne 
material  for  annual  reports.  Many  social  workers,  besides  those  engaged 
with  children,  could  read  these  two  chapters  with  profit.  A  short  bibliog- 
raphy is  included  and  the  volume  is  well  indexed.  One  would  receive  the 
impression  from  reading  this  volume  that  the  author  had  not  only  made  a 
careful  theoretical  study  of  the  field,  but  had  been  confronted  with  some  of 
the  problems  through  actual  work. 

WiLUAM  B.  Bailey. 


"SUUislies  RdaUng  to  Cnme  in  Chicago."  By  Edith  Abbott,  Ph.D.  88 
pp.  Reprinted  from  Report  of  a  City  Council  on  Crime  of  the  City 
of  Chicago.    Chicago  School  of  Civics  and  Philanthropy,  1915. 

In  this  statistical  study  of  crime  in  Chicago,  Dr.  Abbott  had  done  a 
good  piece  of  work.  The  figures  had  to  be  collected  from  four  different 
sources  and  when  all  the  available  material  was  collected  the  data  were 
still  lacking  for  a  complete  study  of  the  social  status  of  the  offenders.  The 
report  is  divided  into  two  parts:  the  first  covering  the  statistics  of  arrest 
and  trial  of  offenders,  and  the  second  their  social  condition.  There  are 
altogether  thirty-nine  statistical  tables  besides  a  considerable  number  in- 
cluded in  the  eight  appendices.  These  tables  are  well  planned  and  give 
both  absolute  numbers  and  percentages  in  almost  every  case.  In  addi- 
tion to  the  tables  and  accompanying  text,  there  are  two  general  summaries 
giving  the  main  lessons  to  be  gained  from  a  study  of  the  statistical  tables. 
It  IB  appar^it  that  over  one  half  of  the  persons  brought  before  the  courts 
of  Chicago  are  discharged  without  conviction.  The  waste  from  such  a 
large  number  of  unnecessary  arrests  is  apparent.  Only  about  3  per  cent,  of 
the  total  number  of  persons  arrested  are  sentenced  to  prison.  Out  of 
109,711  persons  arrested  in  1913, 2,076  were  sentenced  to  the  County  Jail 
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or  House  of  Correction  and  2,182  were  held  for  the  grand  jury.  Over 
80  per  cent,  of  the  commitments  to  the  House  of  Correction  were  for 
non-payment  of  fines.  About  60  per  cent,  of  the  persons  arrested  are 
under  30  years  of  age.  A  careful  study  of  the  statistics  seems  to  show 
that  the  foreign  bom  population  is  no  more  criminal  than  the  native  bom 
when  proper  weight  is  given  to  the  differences  in  sex  and  age  distribution. 
It  is  to  be  hoped  that  this  careful  study  of  criminal  statistics  in  Chicago 
by  Dr.  Abbott  will  lead  to  the  publication  by  that  city  of  a  series  of  annual 
reports  which  will  render  uimecessary  another  study  of  this  nature. 

W.  B.  B. 


Negro  Year  Booh^An  Annual  Encyclopedia  of  the  Negro,  19H-1916.  By 
Monroe  N.  Work,  44S  pages.  35  cents.  Negro  Year  Book  Publish- 
ing Company,  Tuskegee  Institute,  Alabama. 

The  Negro  Year  Book  for  the  period  1914-1915  fills  the  need  for  a 
comprehensive  presentation  of  facts  about  the  interests  and  progress  of 
the  negro  race  in  America.  It  is  a  permanent  record  of  the  essential  his- 
torical facts  relating  to  negro  population,  health,  religious  affiliation,  edu- 
cation, biography  and  social  organization.  The  extensive  bibliography  at 
the  end  of  the  volume  should  be  especially  useful  Mr.  Work  is  to  be  com- 
mended for  having  brought  together  such  a  convenient  and  useful  collec- 
tion of  data. 

E.  W.  Kopp. 
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